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FHEN 1[ was first in Cevlon 
and had driven the seventy 
miles down to Aturadhapura 
ari severity miles back apain to Kandy, 
the archeologists had not taken Sigiri 
in hand, and nv tale of its wonders 
tempted us trom the straight and smooth 
post-road. Ten years later every one 
talked of Sigiri, and its fame was in the 
very air, Coples of wonderfully pre- 
served frescocs, dame on Sigirs rock 
walls fourteen centuries ago, met one in 
the Colombo Museum, and driving’ pat- 
ties: came mto Kandy and urged me to 
go to Sigiri by all means; but none of 
these talkers had “climbed the Rock,” 
whatever that might mean. 

Ceylon, in its natural beauties, is 
fair pattern for Paradise. second only to 
Java—the most beanutifal country on 
earth—ani! ane appreciates this paradise 
the micre if he takes long driving trips 
over the perfect roads: The short drive of 
sixteen miles from Kandy down to Matale 
if renowned a8 the finest drive in Ceylon 
and is an unbroken panorama of ideal, 
cultivated tropical beautv. For another 
ten miles the road is arched over with 
tamarind trees, festooned with pepper 
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vines, and sentinelled here and there with 
sHendid banvans and talipot palms, with 
the blie Matale mountains in the back- 
eround, After that, cultrvation lags, a 
few miles of rice felds follow, and ame 
jie alung past the unending jungle of 
the abandaned lowlands, where scant 
rains fal) only daring three months. af 
the vear. This resion was once the rich- 
est and most fertile m Ceylon, a vast rice 
Main abundantly irhipates irom tunks 
atid lakes that stored water bevond all 
wed. This ich plain and Anurad- 
lapara; a city of ‘fabulous wealth, 
tempted the Tamils of the Indian miain- 
land to many raids, and after a inst. in- 
vasion the marauders: destroved all the 
tanks and canals before they. retreated to 
the Continent. Drought, disease, and 
famine swept away the few renaming 
thhabitunts. lunele overran the territory, 
nnd wild elephants trumpeted there un- 
disturbed, “Their paths and the pilgrini’s 
path through to the sacred DBo-Tree at 
Atiuradhapura were the only roads in the 
wiklerness. nntil coffee culture on the 
\atale Bills tempted Tamil coolies over 
to faffna, whence they made their way 
an foot to Nandy and the plantations. 
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For this last half eentury, Dritish gov- 
ernors have tried te redeem this rich 
country and repopulate it. A. post-road, 
with rest-houwses, was built through to 
Jatina and te Trincomalee, the old tanks 
were cleared att and walled round again, 
and a railway projected from Colombo 
around through the lowlands toa Asarad: 
hijpura: and jafina. The archeological 
survey found work te de far bevond the 
limits of the appropriations, but the won- 
ders of ancient-att they have uncovered 
at Antradhapura,* Mihintale, and Sigir 
formeh attractions to the winter tourists. 
Whoa f very certain o Hie of revere 
to Ceylon: 


ON THE ROAD To SUim 


breakiasting by candle light at Matule 
rest-liise, one mat stant at-asx oclock 
and drive through the yere tolerable sub 
stitute for Eden that the tropical world 
cin present i that clearest, freshest hour 
of.day. Alitue birds sang from tall trees 
and cocoa trees, and that grotesie 
home frien, the woodpecker, drummed 
on all sorts of strange tree trunks. ‘The 
woodpecker andl the oocoa palin tree are 
not meeocitel teas with we of temperate 
America, to whose minds: the roallinw 
notes an sealing chatter of a wood- 
pecker conpares ap any other pictore, 

The road dropped mwae beeween 
great plantations, where the long-leafed: 
hybrid, Assan tea bushes striped the recl 
earth in etulless: lines, and feathery 
grevillea: trees shaded the bushes in-as 
precise rows, One tea plantation bor: 
dered for three niles alone the feat, 
where great arke of bullock carts— 
prairie kchoeners with thatched roofs— 
crenked their away. hing diver the outside 
with lamehes ot fodder and conking pots; 
and bursting open with their freight of 
wemen and chikdren ariel hensechold ef- 
fects. Gay young planters: pranced hv 
on Arab herses or spev) along in leg 
carts; Strings of spindle-legred Tamils 
came on from lating seeking plantation 

“Sec November, toot, National Geographic 
Aigerine for dractiftion af tuins af Amur. 
haptira. 
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work al carrying all their possessions. 
Hie ina bundle on their heads, including: 
even the sun umbrella. Hedges of aloes, 
hibiscus, and lantann, rows of tall tama-. 
rind troes festooned with. papper vines, 
and always the graceful plumes of coooa 
palins against blue sky, made the com- 
men highway like the ideal scones of a 
theater drop-curtuin, Growps of Tamil 
wottien inowhite and brilliant red! head 
draperivs seemed posed beside the bril- 
lant green tea bushes, and te be passing: 
tea leaves over their shoulders inte <evhn- 
dinical baskets on their backs, only while 
they wittted for the photographer ar the 
skeich class to acrive. When the kev lak 
Hid arrive befire ore black beauty, with 
reWeled ries in her nose and a mute of a 
black baby astride of lier hip, she pulled. 
ber veil over her facéand ‘set up a howl 
Proinises of a nwmey reward did pot 
seein to reach ber ear, but they reached 
the ents.of afew dozen others, who came 
running, and with whoops and-shrieks 
precipitated themselves apon the tea hush 
my kodak peente to, Then the black 
overseer came, with black looks on the 
blackest face ever seen, and with lis hig 
walking stick cleared the magpte rich 
away anid made the roune mother stand 
up and look pleasent inthe act of picking 
tea. For this she, or rather the baby, 
received the promised tiny silver piece, 
which the oickaniiiniy quckiv swallowed, 
and there was uproar again as we drowe 
away, 

A few tows of shops row and then 
cemetituted the village A niet where the 
estite cookies are tempted to dissipate, to 
spend for bangnis and ‘comanuts, red 
peppers anid curry staff, or for brilliant 
calicors and pay teapots, Three shining 
hewres of black bronze sat tider a 
thatched roc! molding ted clay on the 
potters’ wheel, and a yellow bronze Arab 
bchiy ran ott, clothed only in coral beads 


an bite of hammered silver. A bearded 
Cmyalese patriarch, nearly air-clad, 


rested under a banyan-tree, and a bronze 
Cupid leaned lovingly against him. Then 
esiates and busy villaye buzars ceased, 
rive fields began, and the coal white Boy 
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‘geous clisters ot plimy red: amb yellow 
Gloriosa swpcrba—the inest splendid wild 
flower in the world, filly worthy of its 
Surperlanivic TuLtTe. 
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Dyaubeel rest-linse receiver! and re- 
vive ns uiter the twenty-tuile drive, and 
from Lambo! rock, the ced monolith of 
Sigint tikes squarely aul sharply from 
‘over the ten-milé level of tree tops—an 
enchantec: mesa that burned blood rec 
and purple to the stuiget am) seemed im- 
possible oF atttinnient bv any twe- footed 
cluaber, ‘The bare reel rock, Dylging at 
the top aml overhangme its hase all 
arid, withtiut vrevice or chinney to 
give access; pave us forebocings Tor the 
Morrow. | 

At the test-howse dirtier table totes 
were toll of travelers who drove over to 
climb Sigiri—and dreye hack again; «1 
herote ones who clinherd the first quariz 
staircases ainly, but sat down at the 
puard-house terrace, aml wept hysterie- 
ally at siplua of the scoling ladders: hang- 
Ingzin- airy, wher tt was tite for them to 
climh and cling by foot andl hand, by 
tooth and nail They col) of others whe 
amniverd on high, but sat there lralf a day, 
until hinge wetved than too blind- 
folded descent: two coolies with a rope, 
ann for comlits, eel to fend sind plaice 
rand or a feo, assisting the desevnt, bor 
a ilav's wages apiece. This arciueylipy 
I the mr seetet rather too sensational 
for anv ane bat Santis-Dament, and 
there was-a profound wisely that we had 
kept Sigtri te ourselees aintil the deed was 
dene—or deelined unknown. What wat 
Sigiri to us, anvhew? Who had ever 
hiestrall Gf iim America? 

We loft the Avuradhapurdt rood two 
miles ont from amber sand followed 
the Trincitulie row! for three miles be- 
fore trrning oth diate aa petite lear that 
lel for sts. miles thromgh the leatvewilder- 
ness to the fone Lion Reock—a drive of 
enchantment through the aznre air of the 
earliest Wiorninge. 
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TE LAI OF A WICERD Kia 


Few counties have so clear ane con- 
plete an historical record as Ceylon has 
in the Waohewaso, or “Wencalagy of the 
reat,” which was scrupulously kept 
trot the fith ‘centery B.C down to 
tSus, after the English had expelled the 
Doth The Wekuwense relates low 
Init Kasvapa, having mnrdered lis 
father lw entombing him alive, ane balf 
nuurdering his brother, wha Hed to the 
Lidia pininiand, hod thereafter: an wer 
easy head anda had) comscrence. Feur- 
ing to remain in wnpretected Amurad- 
hapura, on the open plain, he built a 
fortress around and a palace on top of 
Sign rock and brought a great city ti’ 
its base. All the jungle round has 
viclled proof of the aplenelid strivctures 
that onee ktood there, The lines of tanks 
gui canals have been traced, and the 
tank vearest the rovk has been cleare:! 
no! walle) acain and mathe useful for 
the little settlerpent that has grown 
arund the archinologrst’s catnyp. 

The government has built a small rest- 
house in a clearing, at just the right dis- 
fins in) point od view. to show the balil- 
est outlines of the teemendous monolith, 
and if one were secking the ideal «pot 
for poner ancl quiet, for world-foreectting, 
ati! for absoltte repose, Sigirt rest-honse 
weld meet the nequirements—a  Nir- 
vii, ith. the few necessary comforts of 
lite. Jt-stands atthe edge of Kasyapes 
viteres camp, which defender all ac- 
ees to the causeway leading ‘across the 
fink We the nock-anad tt had dependencies 
Hi the wav ef aochence halls, halls of ie 
tice, towples, and barracks. The canip 
wallsare of cyelopean masonry, and toi 


in Fines of Invaliders that match the walls 


Of Aivedrie and nick-virt Titvns. Acrass 
the imnk the jungle 1 cleared away and a 
coufusion of hare bouhlers, slopes, andl 
mounds of debris immediately surround 
the rock, AC first stone staircase, @ ter- 
race, jint iran fader, ani] a second stair- 
cise Uirdicht os te the passageway be- 
Twewn a hich par pet of chimam that re- 





tq Sagar 


Village Bazaar on the Rou 


c 
ry 


THE AIR 


[N 


ARCHZOLOC 


Ar}og 


WflEE (7G ry, 


wi 





Tue Narionat Grocrapuic MAGAZINE 


F 


156 


HMMNS SUIS of sane 


ity att ae poi Oe SS O07, 





ABCHAOLOGY IN THE AIR 


mains from WKasyapa’s time, Chunam, 
the universal budding material of the 
tropic Hast, t a cement composed of 
hme, cocoanut milk, and Para tree jutce. 
It hardens and takes a polish like marble, 
and where even slenily protected, as this 
wall has been by the overhang of the 
rock, will last for alltime. Such a ehiir 
nam screen wall once protected all these 
lower stuircases anil galleries, so that 
hasyapa anil his train could pass up ane 
down, m safety, unseen from the plaim- 
Patches of highly entire’, well-preserved 

intings decorate the overhanging roxt 
of this gallery—-a: queen's procession, 
bearing flowers and offerings to the tem- 
ple—sinular in design and exeécotion to 
the paintings on the walls of the Ajanta 
caves, (ine aces them eontentedly trom 
below, although there remain still the 
dizzy seafintdings and skeletons of poles 
by which the archmalogists reached these 
pockets or arches on high, to hang in 
mid-air while they sketched and photo- 
graphed these pre- -Raphaelite paintings— 
frestocs on the living crock; in clear 
yellow, green, and red, that Puvis cle 
Chavannes might have done in an earlier 
incarnation, when art was pore ‘and 
strong, fresh and young, and fog ariel 
smioke Were Tol & necessary part of 1s 
palelic’s setting. 

Another long rock statrease, hugoine 
the «ide of the rock, brought us wp to the 
broad shoulder or terrace om the north 
face oof the est, where foundations 
show the extent of the large cuard-houwse 
or barracks thot defended the upper 
Staircases of the Lian Rock. The wind 
blew fresh and enol over far levels of 
tree tops, and every prospect isased us 
save that of steep overhanging Sigin, the 
epidery lines of iron scaling ladders: anid 
hand rails that we had seen the black 
Hlacksmith behing fret trem piping tn 
his forge far below. 

And we had brashly said, from Kandy 
to Dambeol, that we were going to 
Sigiri! “And climb the Rock’? other 
tourists asked, Of conrse. Silence for 
a little longer would have been as gold or 
radiom in our pockets, for we were as 
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the most microscopic of ants about to 
climb the stem of a gigantic mushroom, 
and to crawl up over tts curving; um- 
lrelia erlgre, i 

The name of Lion Rock for long had 
no especial sigaificance, util on this: 
quard-howse terrace the archuplegists 
eseried three claws an! the dew-claw 
of the feet of the pipantic lion, whose 
head, moulded on to the rock front, gave 
the name Sinha-giri, lion rock. Deep 
gfrooves.were cut an the face of the rock 
as. steppings for walls of masonry and 
the whole tmass coated with chunam, and 
painted to the semblance of a lion's head 
resting on lis extended paws. The king's 
trait, pissing between the paws, as- 
cencted a staircase and disappeared in the 
lion's mouth, The series of concealed 
claircases reached to the summit, where 
the king could! emerge_sately to the open 
air, There is trace of a porteulls half 
way up, the perpendicular grooves cut 
trie and smooth, and in his palace j im far 
Kasvapa might defy his enemies to react 
buen. 
| The licn's claws measured four and 
five feet across, and passing between 
them. was the original staircase of elitter- 
ing [Hartz ai] ther along, iron ladder 
Tail aginst the wall, as ladders ate geu- 
erally aid, The wind blew fresh from 
northeast and eddied up from tnder- 
neith, as we mounted the tangs and 
looked down on dizzy vistas of far green 
jingle spice Then the ladder ran at 
npht angles out in. the -air, parallel wtih 
the face of the rock, the Eas pipe rings 
driven into sockets drilled in the roc 
Lizards chick-chucked and ran detis ively 
away as we advanced, the very fies 
kicked their heels in scorn as we ching 
with death grips to rails and stanchions. 
As we stopped to rest, and to look 
iipwarel ‘only, there were perpendicular 
i rats and iron loops of steps driven 
in the freee rock, a¢ an the stile 
of a ship's held of mast. Ao Zermatt 
clinher nught have reveled mm the pros- 
pect, Int mot f. Cm foot and knee; on all 
fours. fairly, a solid rock slope was Nego- 
tiated : and then catne the gvinnast’s tent 
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up the straight steps between the prouves 
of the old porteullis, lifting one's weigelit 
by imam force, and the worst was over, 
We had rounded) the tushroam's lips 
and had only te tread m the grooyes-in 
a long, smooth rock slope, with a com- 
fortinge lite) rail on ‘the side of dizzs 
spice, as we followed around the curving 
rim toa final Jong, quartz staircase that 
reached! the sumnont 


THE RULKS OF THE SUMMIT 

There is a space of level terraces up 
there quite three acres in extent, and the 
trees that look lke saplings from below, 
nere tufts. few and scant as the hairs wt 
Bistnarck's head, are spreading banvans 
that give grateful shade from the too 
Tatliant sin. -Walls and walls, lines of 
stone fotnidahions ated lines of Crumbling 
bricks ran bere and there, with quartz 
and carved stone steps tn short fights, 
at] yaatiorms happening everywhere. 
The whole ground-lioor plan af the king's 
palace has been. scraped down to bed 
rock, hard and dean. The topailressing 
of trees and bushes was burned, ancl then 
the archeologists threw the debris and 
rubbish over the side, and the monsoon 
rains washed the place clean, and they 
studied out the plan, as clearly as fror 
an architect's. drawing, There are wells 
ant cisterns, ani a hathing tank, thirty 
feet square, cut trom the living rock: 
atid. a square throne or «ivan hewn on 
the eastern fim, where the king could 
lounge in the afternion shade and survey 
his populous domains far below. ‘There 
are sookets in) the rock showing where 
the supports af a wooden pavilion roof, 
or the staffs for a sik canopy were set, 
and the seat for the urmbrella-bearer be- 
hind the king's cushion is also intact. 
The coarse rock glitters with garnet crys. 
tuls and is @ natural “Teweled Throne” 
that any jeweled) personage of the East 
might envy 

Now that the foundations are all traced 
and cleared away, the Archwolopgical Sur- 
ver has only to miatintain the staircases 
and ladders, and keep the place free from 
weeds and yveretation. The archaeologist 


chances, 
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directed! a come toward a bank of debris, 
just to show how rich the place was in 
remains of former occupancy, and the 


first stroke of the pick loosened a shard. 


Another deft stroke briniht to light half 
ofa plate, and while we marveled a coolie 
came up ower the ede of space, as only 
Mahatmas are supposed to appear, He 
had been weedme along the dizziest 
tdges, a rope fastentd to his watst lest 
the suction tread of his bare feet should 
fail when the weed patch became vertical, 


HETRINUTION. 


When Kasyaga. had taken his treasure 
and gone an high, he tried tu gain peace 
wt muri aun acquire merit by pious deeds: 
tle sutnmenec! priests around him; the 
rocks below were honevcombed with her- 
mts celle; he belt temples: and dagohas ; 
lie built a omenastery in the ar beside his 
piace, and was rigerois in his pomances, 
mortification: and religous offices—but 
fortifving the approaches toe the Lion 
Rock all of the time, so as te take no 
Then retnbution came over 
irom the mainland in the train, of his 
avenging brother, and fate had it that 
toolish itkecana, instead of siptueg: still 
and holding tight to his throne in mid- 
air, should come down from ins high- 
verchedl palace and give battle cm the 
line Jying plain in the commonplace way, 
His elephant stepped aside to escape a 
marshy spot and his troupes. taking ttas-a 
royentent of retreat, threw down their 
armen ran. And the wicked king: was 
slain by his avenging brother, as he 
<tocul, alone in an ooey swamp, after all 
the years of security on his wind-swept 
rock, 

Then Sigiti was given over to the 
priests entirely, All the summit palnce 
became & monastery atl the uncle of 
Kasvapa, who began the Mahawansa, 
continued jt there, and the abbotts af 
Sigirt actelet) tu thie record in that ideal 
retreat, which is° a literary landmark 
identified with the Mahawanse in every 
Cingalese mind. With time and Tamil 
invaainne, with the wear of centuries. of 
sun and monseam rains, cement and ma- 


THE AIR 


[N 


RCA LOLOGY 


4 


. 
= 





= hhithtt 


Spit 


[Titi 


iW 


Vi 


f On SI 


Cali 


f 
& 


kune’s ‘Th 


Ihe 


162 


sonry crumbled and the splendor of 
Sigiri dwindled. When the plain was 
devastated and depopulated and the ap- 
oroaches had suffered some sudden ana 
complete ruin, the priests abandoned the 
monastery in the air, and as the Maha- 
wanzo does not make any mention of this 
withdrawal, it is beliewed that it had been 
ahandoned for all of six centuries when 
the archeologists begun work. In three 
censomé they uncovered the tock and put 


in the scaling ladders and hand rails to. 


make it accessible, and fought of swarms 
ot bees with fire balls, They long had 
hopes of uncovering treasure in the pal- 
ace ruins, and dug through debris beds 
fiity feet deep, hoping for sone precious 
spoil: but the Malabar marauders-or the 
departing. priests had swept it clear of 
valuable things before the last staircase 
crumbled. 

Perched on that pinnacle peak, over- 
looking half that north end of Ceylon, as 
it seemed, the air was fresh and “cool in 
spite of the overhead sun, and the place 
was inspiring, Wher the descent began 
and one looked down and off mto vistas 
of space and diminishing perspectives 
over cach boot u », all sense of extilara- 
tion was gone. The archaxologist skipped 
like a chamois and walked gecurely as a 
Ay, in his tope-soled tennis shies, over 
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the dizzy rock slopes. He lett the 
grooves and the hand rails to the stran- 
gers, who sat down on the rock 


and abjectly crawled, feet foremost— 
“swirmed,” in . the 
slanting, curving tim of the mushtooam’s 
top, gripping the rail with a drowning 
man’s thoroughness, 

"No. We have not lost any tourists 
vet. None shipped off, none blown away, 
$0 far—and no suicides. Why, | often 
go. up three and four times a day, to 
watch the work, Itis quite safe. Seer" 
and the archwologist. sile-stepped off on 
the perpendicular wall and danced a 
tarantelle with his own free: foot flour- 
ished over six hundred feet of empty 
ar, unt we bepped him to remember 
the future of archieology in Cevlon—a 
future that never can hold anything 30 
unique and sensational as Sigtri. 

The lithe Tamil horse boy sat an his 
heels flicking the noonday flies from the 
pares when we teached the level low- 

nd and its steaming, greenhouse atnws- 
phere He grinned at us, and we knew 
the black mp had seen our abject crawl- 
ing on Siri heights. 

“Did he go up?" and the eoachman 
answered, “Yes: and it was very nice, he 
says, but the get-downing was aw ful, 
He ‘hag pravered| and beer saved” 
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RAILWAY ROUTES IN ALASKA* 


By Aurrep H. Brooxs 


rp RANSPORTATION is the first 
essential element to the indus- 
trial advancement of a new 
land. Therefore, though the subject of 
tailway location may be of no great aca- 
demic interest, there bes a justification 
for its discussion in the fact that it is of 
such vital importance to those who are 
developing the resources of Alaska 
Moreover, the matter is timely because of 
its relation to.a broad question of public 
alicy, formany efforts have been made 
in recent years to obtam financial support 
from the federal goverment for Alaskan 
railway projects. 

Popular interest in this subject appears 
to be only excelled by popular ignorance 
of it—an ignorance, too, which is con- 
stantly being augmented by milsstate- 
ments in current hteratute. Some years 
ago the assertion was made im a maga- 
zine article that some parts of Alaska 
were being rapidly gridironed by rail- 
ways. To those familiar with the prim- 
itive condition of transportation. tmain- 
taming throughout the territory, such a 
statement can appear little short of ridic- 
ulus. This ere acct article has, how- 
ever, evidently been regarded -as author- 
itative, for it has found place in a popular 
encyclopedia, : 

‘hough the aggregate mileage of rail- 
ways in Alaska ts less than 200, but little 
more than that of Porto Rieo, this Is 
divided among eight different lines. Of 
these, four are along the Pacific sea- 
board, three on the Seward Perinsula, 
and one in the Tanana Valley (see map, 

pe 144). All of these railways have 
wen built to supplement water trans- 
portation. 
RAILWAY LOCATION 


In the disenssion to follow of the prin- 
ciples governing raulway location, | will 


confine myself entirely to commercial 
lines, for obviously railways built for 
military or scenic purposes will follow 
routes determined by entirely different 
conditions. 

The ¢ontrolling factors of railway loca- 
tien fall into two important groups, here 
termed (1) commercial and (2) geo- 


graphic, while in regions lying close to 


international boundaries a third, namely, 
political, becomes operative. Each of the 
first two groups resolves itself into sev- 
eral subordinate factors, one or more of 
which may dominate in any given prov- 
ince, to the practical exclusion of ‘all the 
others, The following table is an at- 
tempt to present a terse analysis of the 
problem of railway location: 


L Commercial conirol: . 
1. Developed resources (statistics of pro- 
duction and commerce). 
2 Undeveloped resources, 
Mineral (economic guology). 
Agricultural  (clitnate, wale anid Trot- 


any}. : 
Timber (distribution, quality, and 
quiaitity ). 

4. Population. ; 

4. Competitive or supplementary lines of 
transportation (navigable waters and 
existing tailways), 

IL. Geographic conirol: . 

“d Pose ttitti (terminals and connecting lines 
af transportation). 

2. PMstances (comparison of distances of 
different: roates ). 

3. Relief (rimintain ranges, passes, and 
valleys, as affecting gradients), 

4 Woater-courses (depths and width of 

' tivers, as affectings construction of 
bridges or ferries). 

5. Climate (precipitation, etc, as affecting 
cost of construction, operation, and 
maintenance). 

OL Political control: | 

1. Political boundaries. 


Before analyzing this table [ will fore- 
stall possible criticism by stating that 
eertain elements which must of necessity 


* Published by permission of the Director of the United States Geological Survey, Kead at 
the third anoual meeting of the Association of American Geographers, New York, January 


t, 1907, 
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have-an important influence with a locat- 
ing engineer are here entirely amitted 
because they do not appear to be germane 
to the subject. In this 1 refer more spe- 
cially to the financial backing to any 
given project. Obviously the choice of a 
railway route may have to be governed 
by the low cost of first constructton 
rather than by consideration of the ulti- 
fate economy in construction, operation, 
and maintenance, I believe, however, 
that the question of francmp of a rail- 
way project should find no place in a sci- 
entifie discussion of railway location, The 


available sources of material for con- 


struction have also not been included in 
this analysis, for this is, after all, a local 
problem and will not affect the creneral 
choice of routes, 


COST PER MILE 


Though it is not the purpose of this 
paper to discuss the more purely engi- 
neering aspect of my subject, yet it may 
be well to devote a few words to the 
question of the cost of construction be- 
cause of the many current muisconcep- 
tins regarding it. It will be pointed out 
below that the watersheds to be crossed 
by Alaskan railways (see profiles, page 
17)) vary from about 2,000 to 3,000 feet, 
which are low compared with the alti- 
tudes of S000 to 11,000 fect attained by 
many railways in the western ‘states. It 
will also be shown that the routes of ap- 
proach to the divides have as a rule low 
gradients, and that much of the region 
to be traversed by railways is one of only 
moderate relief. ©n the other hand, 
mast of the proposed routes will demand 
bridging of many streams and rivers, 
This feature will possibly be the most 
difficult for the engincer to contend with, 
hecause of (1) the winter ice and (2) 
the spring floods. 

The chief factor which will much en- 
hance the nditures for railway. con- 
struction in Alaska is the distance of the 
coastal terminal to the centers of popula- 
tion, for this increases the cost of all 
labor and materials. Shortness of the 
summer season and adverse climatic con- 
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ditions will also enhance the cost. Tt has 
been estimated by a competent engineer 
that the same class of construction will 
eost 75 to 100 per cent more m Alaska 
than in the western states, The same 
engineer has-stated to the writer that in 
many parts of the interior, where valleys 
and rolling uplands are followed, the cost 
of a stundard-pauge railway will prob- 
ably not exceed $30,000 per mile, but 
through the coastal mountain rminges muy 
be more than twice as great. Where de 
tailed surveys and estimates are wanting, 
it will probably be safe to count on an 
average cost of at least 335,000 per mile 
tor a stundard-gauge railway fram the 
Gulf of Alaska to the Yukon. 

What I have termed commercial con- 
trol is sirply another name for tonnage; 
tie great dominating element in railway 
location. This, in turn, is dependent in 
a large measure on resoutces, developed 
or undeveloped. In. settled regions the 
distribution of population may wield a 
decided influence, but population again is 
often merely an evidence of developed 
resources, The amount of tonnage will 
also be affected hy competitive and sup- 
plementary lines of transportation, 

Five subdivisions are recognized under 
geographic control. The first iz position, 
which pertains chiefly to location and 
character of terminals and their relation 
to other transportation systems, Under 
the second, distances, the different routes 
are compared in length. Under relief is 
inciided the influence of topography, 
while larger water-courses must be con- 
sidered because they necessitate bridges 
or ferries. The influence of climate on 
cost af construction, operation, and main- 
tenance is obvious. Heavy snowfalls, 
river floods, and the closing of water- 
ways by winter ice are elerments that de- 
serve consideration. Political control 
obviously refers to international bounda- 
rie= alone. 

[ have intentionally emphasized the 
commercial control of railway routes, for 
itis evident that without adequate ton- 
nage railways cannot be built econormic- 
ally ©m the other hand, given the re- 
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sources to warrant the cost of constnic- 
tion and operation, and the mcklern en- 
gineer will build a railway almost any- 
Where. In this I ilo tot interid to in- 
dorse the policy, too: often followed, of 
railway locatiun which f& not preceded by 
comprehensive geographic investigation. 
Many railways have been based on routes 
chosen by the old adage: “The Indian 
followed the buffalo, the white man the 
Indian, asl the locomotive the white 
tian. AS a consequence, nearly every 
transcontinental line has made or is con- 
templating changes. of routes involving 
the expenditure of millions of dollars 
which might have been avoided by 
pesper exploration and survey. The 
esson has not vet been learned, however, 
for recently a corporation proposing: to 
build a railway in Alaska, after spending 
several hundred thousand dollars in con- 
struction, abandoned the chosen route 
for another. In this case a tenth part of 
the money spent on what proved to be 
worthless construction would have more 
than pail for the necessary explorations 
and surveys. 

It follows from the aboye that while 
the demand for transportation between 
certain localities may be such that a rail- 
way will be built m spite of the physical 
obstacles; vet economic location demands 
the most careful adjustment to the 
toporrapiy. 

RESOURCES TO HE DEVELOPED 


It is evident that a discussion of rail- 
WHY routes must conser the resources 
of the territory as well as its physical 
features; that is, on one hand, the possi- 
bilittes of traffic must be disctssed; on 


the other, the routes of approach, The: 


question of traffic again resolves iteclf 
Into Statistics of existing commerce and 
the foreshadowing. of that to come from 
undeveloped resources, 

In Alaska the problem is simphfied by 
the fact that the immediately available 
resources to be developed by rarlwiy con- 
striction are all of a mineral character. 
I do not by this mean to deery the agri- 
cultiral possibilities of certain parts of 
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the territory, but | do believe that these 
may be almost neglected in the present 
ciscussion, for the treason that these ara- 
ble lands are too remote fram centers of 
population to vet compete with the more 
accessible and fertile lands in the states. 
The capttalists will certainly look to the 
mines of precious metals and of coal to 
recoup themselves for outlays on mulway 
construction. With the mining develap- 
ment some agricultural progress will un- 
questianably be made and eventually be 
& source Of trathe for the road. There 
is to timber for export except along the 
Pacific seaboard {see page 183). In 
fact, much humber is: annually taken into 
the interior, and this consumption is 
likely to become greater, if the present 
ravages by forest fires in the Yulcon 
Basin continue, 

The discussion of resources to be de- 
veloped by railways, therefore, resolves 
itself into a consideration of the numeral 
wealth and its <distribution. In_ other 
words, it is a geologic problern. Though 
the basal facts are very iticomplete, yet 
sone salient features of the economic 
geology are known, and these bear 
directly on the problem of mineral re- 
sources: Itis not my purpose to describe 
the geology of the territory, but | will 
call your attention to the distribution of 
certain terranes which carry minerals of 
econonme value. The rocks grouped to- 
eether a8 undifferentiated Paleozoic, in- 
cluding the gold-bearing horizons, occur 
in three belts, ane running parallel to the 
Pacific seaboard, a second lying centrally 
in the Yukon Province, and a third form- 
tag the country rock of the major part 
of the Seward Peninsula (see map, page 
168). (OF the $100,000,000 which repre- 
gents in round numbers the total mineral 

roduction of Alaska, over o8 per cent 
has been taken from areas underlain by 
these rocks. In sonthenstern Alaska 
there is a well-defined contact between a 
broad belt of mtrustves and these meta- 
morphic terranes, and this has been 
proved to be the weneral locus of surifer- 
ous lodes. Tt should be noted that the 
northern extension of this contact lies in 
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Rattway Roures in ALASKA 


a 
Alaska 
So far as known. 


a little-known region, as will be shown 
later; it is close to one of the pro- 
posed railway routes into the interior. 
Another fact bearing on the mineral re- 
sources can be interpreted in terms of 


geology. On either side of the Wran- 
gell Mountains is a belt of Devonian 


rocks: which are copper-bearing (see 
map, page 169). These are, indeed, the 
outcrops of the same terrane along two 
areas of a syncline and form the ob- 
jective points of several railway projects. 
The map on page 168 shows the dis- 
tribution of the auriferous terranes of 
the territory so far as determined. It 
emphasizes the fact that there is an ex- 
tensive pold-bearing area lying well 
within the heart of the territory and 400 
to $00 miles from tidewater, 
COAL AND COPPER 
The total grea of the known toal- 


bearing rocks in Alaska is approximately 
12,000 square miles (sce map, page 170), 





Unfortunately, much of the coai in. the 
northern provinee is of a lignitic charac- 
ter, and though it will eventually find 
local use, cannot now be regarded as an 
important source of tonnage fur rail- 
ways. There are two coal fields, how- 
ever, the Controller Bay and Matanuska, 
aperegating at least 120 square miles, 
which carry high-grade bituminous and 
some senu-anthracite coal, This coal is 
superior to any mined on the Pacific sea- 
hoard of the continent and ts suitable for 
metallurgical purposes, Both fields are 
oliective points of railways now under 
construction and are expected to furnish 
local tonnage for these roads, to be event- 
wally extended into the interior. Bitumi- 
mods coals also occur on the Yukon and 
at Cape Lisburne, on the Arctic Ocean. 
Only the copper deposits of the inland 
region are important to this discussion, 
and these include two different districts 
ving north and south of the Wrangell 
Mountains, on the two arms of a syneline 
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Raitwar Routers In ALASKA 


(see'map, page 169). The southern belt, 
to which a railway is being built, has been 
sufficiently developed to indicate a large 
ConTapee. 

AGHICULTURAL POSSIBILITIES 

I havesshown that the resources which 

promise to yield a tonnage are gold, cop- 
per, and cool. The forests, except along 
the seaboard, have nc value for export 
(ste map, Page 1) v2). Inland the heavy 
timber, of which the largest trees are not 
over two fect in diameter, is closely lim- 
ited to the river courses, Though there 
are sawnnlls in every placer camp of tie 
Yukon, that these do not even supply the 
local demand is made evident by the fact 
that in 1905 upward of $30,000 worth of 
lomber was brought to the Yukon from 
Puget Sound. The timber map can also 
be used to mdicate the yreneral distribu- 
tion of arable lands, for fhe areas marked 
as timber embrace practically all the 
lands which may possess future agri- 
cultural value. A region lying adjacent 
to arm! north of Cook Inlet appears to be 
best adapted for agriculture, but in the 

r and ‘T'anana basins, too, there are 
considerable tracts of agricultural and 
grazing lands. It should be borne in 
mind that bevond the coastal harrier the 
subsoil tisually reminins perpetually 
frozen and the climate is semi-arid. 
These conditions, combined with the 
shortness of the growing season anid the 
liability of frosts, do not invite agri- 
cultura! pursuits, Neverthelecs, the con- 
ditions are no more adverse than those 
existing in some uropean countrics 
wach support a thriity agricultural 

peasantry and export agricultural prod- 
ucts. The richness of the soil is attested 
by the many gardens found throughout 
the inland region. These are specially 
stitcebsiul where hot springs have thawed 
the soil, One of these is shown in the 
ilhustration on page 183. 
4 TONS OF COAL AND 30 TONS OF GOLD 

| EXPORTED IN 19065 


As regards the developed resources, 
little can be added to what hat already 
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been presented. The rapid increase in 
gold production is shown in the diagram 
on page (75. Including 1906, the total 
output of gold is about $100,000,000, 
only about one-quarter of which bas come 
from the inland districts, as shown in the 
following table : 


Geld Production « 
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The copper production, which in 1905 
was valued at $750,000, has so far been 
only from the coastal one, and therefore 
does not affect this discussion. In 1go5 
4 tons of conl were exported from 
Alaska, as compared with 30 tons of 
gold, which strikingly indicates that the 
coal fields have not yet been exploited. 
several thousund tons are, however, 
mined annually for lecal use. Te is 
worthy of mote that both the Controller 
Bay and Matanuska coal fields (see map, 
page 170) carry some excellent coking 
coals, and, if made accessible by rail- 
ways, the mining of this character of 
fuel for smelting of the copper ores is: 
likely to become an important industry. 
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Rat~way Roures in ALASKA 


The custom-house statistics show that 
$3,272,411 worth of gods were carried 
te the Alaska Yukon from the United 
otates in 1905, which probably represents 
between 15 and 20 thousand tons of 
freight. ‘The east of the freight an. this 
tonnage amounted probably to over 
$1,209,000 to the consumer. This sum, 
allowing three-quarters for operating ex- 
penses, would pay probably 5 per cent in- 
terest on the cost of constricting 200 
miles of railway, or half the distance 
from tide-water to the Yukon placer 
camps. 1 call attention to this ‘to show 
that, even with the present condition ol 
development, railway projects are mot 
entirely vistonary. 

The important mineral-bearing area of 
Alaska falis into four provinces; most of 
which are underzoing rapid development 
(see map, page 181). These are (1) the 
Pacific littoral, (2) the Seward Penin- 
sula, (3) the Sushitna:Copper River 
province, and (4) the Yukon-Tanana 
remion. The Pacitic littoral lies for the 
most part on tide-water (See map, page 
164), open throughout the year, and 
needs no rauway system to develop, it, 
though there are many places where 
Short lines will eventually be built. The 
Seward Peninsula, which in roo8 pro- 
duced about $7,300,000 worth of gold, ts 
accessible to ocean-poing vessels for fully 
a third of the year, These, with the roo 
miles of railway already in operation and 
other projected lines, afford means of 
communication which, while it leaves 
much to be desired, yet is sufficient to 
enable large mining operations to be ccar- 
ried on, 


THE NEW YORK TO PARIS HAILWAY 


Plans for the construction of the so- 
called New York to Pars Railway, 
across Alaska and Siberia, have found 
some earnest advocates during the past 
few years. Though this project rather 
falls outside of the present discussion, 
vet it deserves mention, if for no other 
reason than for the publicity it has re- 
ceived. Alaska can obviously not be 
connected with the United States by rail 
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except by a line through Canadian terri- 
tory (See map, page 176). When the 
new Canadian transcontinental railway, 
known as the Grand Trank Pacific, which 
is to reach to the Pacific coast in latitude 
54°, 15 completed, a branch could be ex- 
tended northward, which could. reach 
Fairbanks with &oo to 1,000 miles of 
track. While such a line would not en- 
counter any serious Obstacles, yet many 
watersheds would have to be crossed, 
and as it would run transverse to the 
larger drainage channels, there would be 
heavy expense for. bridges: A railway 
from Fairbanks to Cape Prince of Wales 
would require at least Goo miles of track. 
It a proposed to tunnel Gering. Strait, 
which is §4 miles from headland to head- 
land, but is broken by the Diomede 
Islands, lying about half way between 
(see map, page 176). While tunnels of 
the ee required are probably not-an 
impossible engineering feat, they are so 
far beyond anything of the kind a5 yet 
attempted that it must be a bold group of 
capitalists who would undertake it. Fer- 
riage. across the strait, difficult in surm- 
mer becatise of the strong northerly set- 
ting current, is impossible during seven 
or eight months in the year because of 
the ice floes. As the strait seldom freezes 
over, communication without a tunnel 
wold be entirely interrupted. 

‘his. intercontinental railway praject, 
divested of its littering generalities, 
amounts to this: The first 1,000 miles of 
track would parallel the Pacific seaboard 
and reach a point iess than 500 miles dis- 
tant from tide-water by a more direct 
route. An-additional 600 miles of track 
would be needed to reach Bering Strait, 
and this, too, would be in direct competi- 
tion with deep-water navigation for at 
least a third of each year. Furthermore, 
to connect the two sides of the strait, 2s 
propoted, would require two tunnels 
more than twice as long as any hitherto 
constructed. The Siberian. part of the 
route would appear to have even less 
justification, for here 1,500 te 2,000 miles 
of unsettled and unproductive territory 
would have to be traversed. 
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URGENT NERO OF RAILWAYS IN COFFER 
RAIVER DISTRICT 


Whatever the future may bring forth 
leading to a demand for railway connee- 
tion with Seward Peninsula, it is certain 
that there is at the present moment an 
urgent need for railways between the 
Gulf of Alaska and the inland region 
lying to the north, Only by ‘such rail- 
ways can the copper and gold deposits of 
the Sushitna and Copper nvers and the 
placer fields of the Yukon reach their full 
development, Here is an area-about 409 
niles square, beaded on the east by the 
international boundary, on the north by 
the Arctic Circle, on the weet by the 
ts4th meridian, and on the south by the 
Pacific, which contiins, as has been 
shown, valuable copper deposits, the best 
of the known Alaskan coal fields, as well 
as extensive areas of auriferous gravels. 
wood grass land is abundant and cattle- 
raising can probably be protitably car- 
ried on to. supply the local market, which 
ig sure to arise with mining develop- 
ments. The agricultural values, moe 
of interest to the economist, will prob- 
ably be disregarded by the capitalist, who 
will look to the development of mines for 
returns on his venture. Certainly with- 
out the ore and coal deposits there 
would be no railways, and without these 
there will be no agriculture until more 
accessible regions are settled. 

Though now the anna) mineral out- 
put of this prevince is only about 
$10,000,000) in gold, there appear to be 
great possibilities in the way of mining 
developments, provided it can be made 
accessible to commerce. 

The mining districts of the Sushitna- 
Copper River province are only access- 
ible by.an overland journey of too to 300 
miles, for the rivers which empty into 
the Pacife are for the most part tor- 
rential in character and but few are navi- 
gable. All the supplies for these dis- 
tricts have to be aledded in during the 
winter months, ata cost of 10 to 20 cents 
a pound. The charges for summer trans- 
portation by pack-horse are from 30 
cents to a dollar a pound. 


Tre NattonaL Greocraraic MAGAZINE 


PRESENT LOXt WATEH-BROUTE To FAILB- 
DANES DISTRICT 


In the Yukou Basin conditions are 
somewhat more favorable, bécause of the 
extensive system of navigable waters 
(see map, page Poy). Before the freight 
reaches the Yukon, however, it has to 
make a circuitous route to the mouth of 
the river, open to navigation only from 
the end-of Jume to September. During 
sumtner months Yukon Kiver steamers 
can deliver freight to pomts 20 to too 
miles distant: from the placer districts. 
This freight must await the winter snow 
before it can be finally sledded to its 
destination, unless the summer charges 
of 20 to 25 cents a pound are to be paid. 
Under these conditions, freight which is 
moved by the cheapest form of trans- 
portation (by steamer in summer and 
sleds in winter) costs the miner from 
§ to 10 cents a. pound, delivered at his 
mine. Translated into terms more. fa- 
miliar to the average tan, this means 
that the mine operator may have to pay 
a rate on all his heavy machinery equiva- 
lent to the charges for express between 
New York and San Francisco. In fact, 
I have known mining enterprises to be 
carried on in localities to which the trans- 
portation charges were greater than 
letter-rate postage. Under such conddt- 
tions it is evident only deposits of extra- 
ordinary richness can be exploited, and 
that most extensive mining operations 
toust await the reduction of costs that 
ean be brought about only by the econ- 
struction of a railway. 

GEOGRAPHIC CONTROL 

Having set forth the facts which go 
to indicate that the resources of central 
Alaska are sufficient to warrant the con- 
struction of a railway, it is in order to 
consider the question of peographic con- 
trol of routes. It has been shown that 
the present demand for transportation 
facilities 15 in the province lying between 
the international boundary and the 154th 
meridian, and this district will here alone 
be considered. The rugged mountain 


mass skirting Alaska’s southern border 
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presents a serious barrier to inland travel 
(see plate, page 184). This zone, in- 
cluding a number of parallel ranges 
forming the Pacithe Mountain system of 
Alaska, but 50 miles in width at Lynn 
Canal, broadens out to the northwest, 
and at Cook Inlet attains a width of over 
200 miles. Inland of this system lies an- 
other province of far less relief, which 
has been termed the Central Plateau re- 
pion yes map, page 176). The drain- 
age of this central region is carried, for 
the most part, to Bering Sea throngh the 
Yukon River, while the waters of the 
Pacific Mountain province flaw south- 
ward and throwgh the Chilkat, Copper, 
Susitna, and smaller rivers to the Pa- 
cific. Ome river alone, the Alsek, finds 
its source in the Central Plateau region, 
and traverses that entire Pacific Moun- 
thin s¥stem on its way to the sea, Ob- 
viously the valley of the Alsek is from 
a topographic standpoint the only logical 
railway Toute into the interior. It will 
be shown, however. that the commercial 
and political factors are so adverse in 
case of the Alsek. Valley as to appear to 
tile it out. 

Besides the valleys of the larger rivers, 
already mentioned as flowing into the 
Pacific, there are 2 number of iow passes 
breaking through the mountain barriers. 
Among the most important for the pres- 
ent discussion are the White Pass (2,800 
feet), a break in the Coast Range north 
of Lynn Canal. across which a railway 
has already been built. At the head of 
the Chilkat River, whose valley separates 
the Coast and Saint Elias ranges, there 
if an unnamed pass about 3,100 feet 
high (see profiles, page 179). West of 
Lynn Canal the coastal range represents 
an almost unbroken front, except for the 
Alsek and Copper River vallevs. At the 
inland front of the Saint Elias Range the 
Alsek Valley has an altitude of about 
2,n00 fect, and is connected with the 
drainage basin af the White River to the 
west by a pass but 2,400 feet high, 

Low River, whieh empbies-into Valdez 
Inlet of Prince Wilham Sound, is sepa- 
rated from the Copper River by Mar- 
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Slial] Pass, about t,o9o00 feet high. At the 
head of the Copper there are several 


passes leading mto the Tanana Valley, 
of which the lowest is called Mentasta 
(3,000 feeti, and the next, which ts un- 
named, connects the Gulkana and Delta 
valleys, Both of these passes are through 
the eastern end of the Alaska Range, and 
one or the-other will be used by any rail- 
way built from the Copper Basin into 
the Tanana Valley. 

It will be evident Irom the matter pre- 
sented that commercial control limits the 
choice of inland railway routes to the re- 
gion jying between Lynn Canal on the 
east ancl Cook Inlet on the west (ser 
map, page rer}. Topographic control, 
furthermore, limits the choice to four 
peneral zones, which may be named after 
the chief rivers, whose valleys determine 
the location, These are named from 
south to north: (1) the Chilkat basm, 
(2) the Alsek basin, (3) the Copper 
basin, and (4) the Susitna basin, 

The Brst requisite for an inland rail- 
way from the Gulf of Alaska is-an ade- 
quate coastal terminal. This means not 
only a deep-water harbor, but also. op- 
partunity for construction of wharts, as 
well as a townsite near at hand. Other 
desirable, though not absolutely meces- 
sury, conditions are available timber, 
water power, anda favorable climate, 
It possible, the harbor should be aceess- 
thle to sathng as well as steam vessels, 
ani the rontes of approach should be 
devoid of dangers to navigation; but, be- 
side all these desirable attributes, the dis- 
tance of the coastal termmal to the points 
of shipment on the west coast of the 
Linited States is of first importance. 


HARBORS 


The recent geological history of the 
Pacific shore-line of Alaska is favorable 
to the formation of harbors, for it is a 
glaciated region, and, as many have 
shown, ee a produces fiarded coast 
lines, ‘This is, however, only true where 
seilimentition subsequent to glaciation 
has not silted up and smoothed out the 
coust line. The first condition prevails 
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Generalized Profiles of Proposed Railway Routes 


in southeastern Alaska. and on Frince 
William Sound, where the coast is char- 
acterized by deep fiords with many tribu- 
tary embayments (see map, page 176). 
In the intervening region the retreat of 
the larger ice-sheet left many large gla- 

ciers on the coas tal slope of the Saint 
Elias Range and in the Piedmont belt, 
and these, having access to, bed rock 
along their margins, have contributed a 
large amount of sediment. This sedi- 
ment has been deposited as extra-glacial 
material an! has burietl much of the 
hotded coast line. Therefore the phys- 
iogtapiic features make southeastern 
Alaska or Prince William Sound. the 
most tavored locality for coastal termi- 
nals 

other factors have to be considered 
Eynn Canal is a superb deep waterway, 
but its funnel shape causes it to be sal- 
ject to severe wind-storms, and it is 


therefore not favorable for sailing ves- 
sels. The same holds trne, in a less de- 
gree, Of the upper part of Prince William 
Sound, Resurrection Bay, which pene- 
trates the mainland to 2 much shorter 
distance, affords an almost ideal harbor, 
Though the. shore-line between south- 
eastern Alaska and Prince William 
Sound is not favorable for harbors, yet 
two indentations, Yakutat Bay and Con- 
troller Bay, furnish same protection for 
vessels (ste map, page 178). 

In the comparison of distances it will 
be convement to use Puget Sound as a 
reterence point (see map, page 176). 
Lynn Canal is less than 1,000 miles ( stat- 
ute| from Puget Sound, as compared 
with 1,150 for Yakutat Bay, 1,350 for 
Cordova Ray, 1,400 for Valdez Inlet and 
Resurrection Bay. The route to Lynn 
Canal 1 by an intricate and somewhat 
dangerous inland waterway, and the 
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actual time consumed in the voyage is 
not very much greater to the western 
harbors than to Lynn Camal. As re 
gards climate, there is fittle to choose be- 
tween the various coastal terminals. 
Throughout the Pacific seaboard there ts 
a heavy precipitaton, varying fon 
about go inches on Lynn Canal to about 
125 inches in Prince William Sound. 
Heavy storms are usually from the 
southwest, and more commonly occur 
from October until May. As soon as the 
mountains are-entered, very heavy snow- 
falls are to be expected. The coastal 
belt is tisually heavily forested with tim- 
ber which can be wsed_in construction. 
lt remams to describe the individual 
routes and compare their respective ad- 
wantages, For this purpose the general 
location of the different routes has been 
indicated on the map (see page 181), to- 
gether with ther relation to the moun- 
tain barriers and to the distribution of 
the known mineral resources. Profiles 
(page 179) have also been constructed of 
the more important projects, and these 
haye been grouped together for purposes 
of comparison. It should be distinctly 
stated, that while in the construction of 
these profiles the best available data has 
been assembled, vet this is so incomplete 
that the results must be regarded as an 
approximation. Many of the distances 
aru! altitudes here presented will un- 
doubtedly be found inaccurate when de- 
tailed surveys are. made. 


PYRAMID HARBOR, TANANA TIVE 


Chilkat River debouches into a west- 
ern arm of Lynn Canal, called “Pyramid 
Harbor,” and its valley separates the 
Saint Ehas Range on the west from the 
Coast Range on the cast. A broad pass 
about 3,000 feet high, 50 miles from the 
coast, separates its headwaters from int- 
land-flowing streams. Geyond this pass 
the route would enter the Alsek basin 
and follow the inland front of the Saint 
Elias: Range. Two forks of the Alsek 
wil! have to be crossed, but present no 
serious engineering difficulties: A series 
of depressions, part of a system of aban- 
dened yalleys, affords an ideal railway 
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route beyond the west fork of the Alsck. 
The route would probably skirt the south 
shore of Lake Kluane 2.400 feet above 
sea-level and enter the White River Val- 
ley near the international boundary. 
After crossing Winite River at the can- 
you the line would be extended through 
a broad, flat depression to the Tanana 
Valley, which would be followed to Fair- 
banks. As indicated in the profile, there 
are no very heavy grades to be overcome 
in this route. Branch lines conid be 
built to the copper deposits of the White 
River and to the Fortvmile, Birch Creck, 
and Rampart placer districts. 

Pyramid Harbor, which affords shel- 
ter for vessels and opportunities for 
wharf construction, can be reached bya 
1,000-mile journey from Puget Susiad, 
entirely within sheltered waterways. The 
Chilkat basin is well timbered (chiefly 
spruce and hemlock) (see map, page 
iz2) and contains some auriferous prav- 
els, though the: producing district lies 
somewhat off the proposed railway route. 
The copper deposits of Rainy Hollow, 
which are undeveloped, lie ‘about 20 
miles off the main route. In the inland 
region there are no developed mineral 
resources. except a small placer district. 
However, the meager knowledge of the 
geology indicates that there may be here 
a continuation of the mineralized belt of 
southeastern Alaska, and that workable 
ore deposits may vet be found. 

There cam be no doubt that this is a 
natural route into the interior, and it was 
long used by the natives in. their inter- 
tribal intercourse. It has one grave dis- 
advantage, namely, that for about 300 


miles it traverses Canadian territory, and 


would therefore mot afford an all- 
Alaskan: route. Under the custom laws, 
international railways are always at a 
disadvantage. Moreover, it would not 
help to develop the reseurces of the Cap- 
per River and Sushitna River basins. 


YAKUTAT DAY-ALSER-TANANA RIVER 
ROUTE 
The lower Alsek River valley, which is 
transversed to the Saint Elias range, af- 
fords a possible route into the interior. 
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Map of Alaska Showing Railway Routes and Known Occurrences of Economically [mporteut Minerals 
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The tine would run southeastward fram 
Yakutat Bay for about 50 miles, to the 
mouth of the Alsek. A narrow-gauge 
railway has already been built for about 
io miles of this distance, for the purpose 
af bringing fish ta the salman cannery at 
Yakutat. The Alsek Valley is alniost 
nmexplored, but no doubt a railway could 
be built through it. It would intersect 
the Pyramid Harber-Tanana route about 
200 miles from the coast, and would 
oer attain a altitude of about 2.400 
ect (Sec c, page 17g). 

Vakutet Bay, which i is about 1,150 
statute miles (1,000 nautical mites) by 
sea from Puget Sound, is only a fair 
harbor, and, so far as known, the pro- 
posed railway would not tap any mineral 
deposits, though such may #xist in the 
unexplored Saint Elias Mountains. At 
i7o miles from Yakutat it joins the 
Pyramid Harbor route, and is open to 
the satne objection, inasmuch as it passes 
through Canadian territory. 


CORDOVA BAY, OH CONTROLLER TAY, CUPF- 
FER RIVER 

Cordova Bayan eastern arm of Prince 
Wilham Sound, lies about 30 miiles west 
of Copper River. A railway, now in 
construction, is to follow a route skirt- 
ing the coastal margin of the mountuins 
to the Copper River, and then, turning 
northward, to: traverse the Chipach 
Mountains through the valley of that 
‘iver. A ‘distance of about 200 miles 
will bring it to the mouth of the Chitina, 
and with too miles more of track it will 
be able to tap the copper belt. which 
skirts the southern margin of the Wran- 
gell Mountains. The route to the mouth 
of the Chitina follows the river grade, 
and there are no serious engineering diffi- 
culties, with the exception of the two 
bridges, 8o0 and 1,200 feet in length, 
which will have to be built across the 
Copper to avoid the Miles and Childs 
glaciers (see illustration, page 190). 

A coroflary to this plan is to conetruct 

a branch line about 35 miles in length 
ees the Copper River to the Controller 
Kay coal field (see-map, page 178). 
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A rival company has made a survey 
tor 2 railway from. near the mouth of 
Katalla River, 30 miles east of the Cop- 
per, which is to run northwestward to the 
head of the Copper Riverdelta, A single 
bridge will be needed to avoid the gla- 
ciets, bevond which point the ronte. will 
eoincide with the one above described. 
This route has the advantage of the ane 
above described, masmuch as it is sume- 
what shorter and has to bridge the Cop- 
per but once. Kuatalla is only 1,200 miles 
distant from Puget Sound, a¢ compared 
with 1,350 for Cordova Bay. On the 
ather hand, at Cordova there is an excel- 
lent natural harbor, while at Katalla a 
breakwater will have to be constructed. 
On the other hand, again, a harbor at 
Katalla would serve the Controller Bay 
coal field! Whichever line is built, cer- 
tain it 14 that there i$ not roam for two 
ratiways along this Coppér River rotte, 


VALIEZ-OPPER BIVER ROUTE 


An alternate plan for reaching the cop- 
per belt of the Chitina region is to build 
a railway from Valdez. . Valdez Inlet,-a 
northeastern arm of Price William 
Sound, 7s 1,400 miles distant from Puget 
Sound, Sutvers have been made and 
smivie construction work has already beer 
done on two railway projects which are 
planned to cross Marshall Pass, about 
1,900 feet high and 30 niles from Val- 
dee, and thence down the Tasnuna River 
to the Copper (see profile, page 7g). 
From the mouth of the Tssnuna the 
route Would carrespoml with the route 
up the Copper River. The distance from 
Vaklez to the mouth of the Chitina 9 
about 20 miles less than from Cordova, 
but a pass 1.00 feet In height has to be 
crossed; on the other hand, two expen- 
tive bridges over the Copper would not 
he needed, This: lime would not reach 
the Controller Hav coal freld. 

Most of the railway projects into the 
Copper Kiver have been planned with the 
ultimate chject of extension into the 
Yukon basin. Some of these have chosen 
Eagle, other Farrhanks, as their ultimate 
objective pomt, lf the two, Eagle ap- 
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Camp on Gank of Copper River, Showing Charncter of [Dimbe: 


Potata Patch at Baker Hot Springs, Tanana Valley 
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Me Perouse and Glacier 


A tepicel view of the constal barrier of Alaska 


Mentasta Pass, on the Railway Route from Copper River to the Vokeon 
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pears to be the less logical, asa line built 
to it would pass through the eastern part 
of the aurifcrous district, while Pair- 
hanks is much more central. 

From the mouth. of the Chitina a line 
to Eagle would follow the Copper River 
valley and cross to the Tanana through 
Merntasta [ass, 2,000 feet high (see illus- 
tration, page 184), Crossing the Tanana 
Valley, the line would eriter an upland 
remion net well known and would prob- 
ably have to cross two passes, 3,000 fect 
high, before it descended to the Yukon. 

A line to Fairbanks would be Dualt up 
the Copper and Gakona River valleys 
across a pass 3,000 feet high, and down 
the Delia to the Tanane. Crossing that 
stream, it would) continue down it to 


Fairbanks. 
RESURRECTION BDAVY-SUSITNA VALLEY 


ROUTE 


The upper waters of the Suszitna 
River, which empty into Cook Inlet, are 
scparated by a broad, low poss, abcut 
2.400 feet lugh, trom the Ninana, of 
Cantwell, River, which flows into the 
Tanana. This is one of the lowest de- 
pressions in the watershed between the 
Pacthe and the Yukon, 

Unfortunately the upper part of Cook 
Inlet 1s. closed by the winter ice, 40 that 
a coastal temmnal would have to be 
sought on the east side of the Kena 
Meninsula, which separates Cook Inlet 
from the Pacific Such a one has been 
found in Resurrection Gay, an excellent 
harbor, (400 miles distant from Puget 
Sound. Here the town of Seward was 
located two Vears: age ond construction 
begun on the si-ealled Alaska Central 
Roilwiv, of which about so miles has 
been completed and considerable work 
dine on 20 miles more, This route 
stretches northward from Resurrection 
Hay and, crossing a pass, about {000 
feet high, about qo miles from the coast, 
descends again to tide-water at the head 
of Turnmagain Arm. After swinging 
aroun) Turnagain Arm, it bends north 
ward, crossing the Matanuska pear its 
mouth, Here a branch i to be bralt to 
Matanuska coal field, the ininmeciate ob- 


185 


jective point of the railway (see map, 
page 170). It is proposed to extend the 
Tukon trunk line up the Susitna, across 
the depression above mentioned, down 
the Cantwell to a terminal which will be 
cn the south side of the Tanana River, 
near Fairbanks. ‘The total mileage from 
Restirrection Bay to Fairbanks is about 
500. Wlrle this route is one of the 
shortest from the coast to Fairbanks and 
aso has the: best grailes, it does. not tap 
the copper deposits of the Copper River, 
and, with the exception of the Matantiska 
coal field and some placer districts, does 
not traverse an area now known to carry 
mineral im commercial quantities. 


CONCLUSIONS 


The matter presented shows that there 
é justification for a tronk line railway 
from the Pacific seaboard to inland 
punts, for it 18 only by Tendering access- 
ible the vast mineral wealth of the m- 
terior that. its full measure of develop- 
ment can be attained. It is evident that 
the value of such a trunk line would de- 
‘wind on the construction of many 
Rennie snd feeders, which have not 
here been considered, Furthermore, 
these railways must be supplemented by 
many wagon roails. oe 

The history of railway expansion it 
the United States bas shown that the nat- 
ural development: is, hrst, railroads toil 
supplementary ta established lines of 
water tramigywirtation ; second, the binding 
tagether = such auwliary lines by a 
trunk svete. In Alaska the same evo- 
lutin is witnessed. The White Pass 
aml Yukon Kailway, traversing the 
comstal barrier, links tide-water with nav- 
imable waters of the Yukon system. The 
heavy trafic being all down-stream, what 
Bhoulcd hea comparatively cheap form of 
transpurtation is established to Dawson, 
adistance of joo imiles. A-placer field 
ach as the Klondike yields practeally 
no ontgomg tonnage. When, however, 
lode or cml mines are developed, there is 
a retin trafhe which the upstream river 
steamers catmot handle economically. 
Moreover, freight shipped to Alaskan 
points on the Yukon mast run the gamut 
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of two custom-houses, with all the at- 
tending annovances of delays and tormal- 
ries: “lt should be remembered, feo; that 
the route to Fairbanks via the White 
Pucs Kathway involves the transhiprnent 
of freight at White Morse to Canadian 
steamers, a-juurney Of 900 miles to Daw- 
son, then a transhipment to American 
boats and:another jourtey of Soo miles, 
of which 200 niles is upstream. Tf gronel 
connections are made, sume eight days 
are consumed in going from tide-water 
on Lynn Canal to Fairbanks, which bya 
direct line could be reached in 450 miles. 
As-a rule, freight 1 is at least a month tn 
transit, The journey wp the river, while 
it avoids one transhipment, involves 
changing from ocean yessels to river 
steamers at the mouth of the Yukon, anil 
then a i.200-mile upstream journey. 
Moreover, these routes are only 

from the first of June to the middle of 
September. It would seem, therefore, 
that if the resomrees of the Yukon are 
sufficient to warrant the construchon, of 
a railway, such a railway should hold its 
awn against the competition af water 
transportation, [n any event, a railway 
into the Susitna-Copoer River province 
would encounter no competition with 
Steamboat transportation, 

Consifered geographically, the routes 
described fall into two classes. namely, 
the one comprising these parallel to the 
lines of height, and the other those trans- 
verse to the lines of height.. Inthe first 

roup belong the trans-Alaskan-Siberian 
ne, the Lynn-Canal-Farthanks: line, to- 
gether with its alternate, the Alaek- 
Fairbanks line 

Thete fontes, as has been shown, are 
parallel to the dominant axes of uplrft, 
and therefore harmonious with the 
topography. As a matter of fact, how- 
ever, pioneer roilwave are usually trans 
verse to the watersheds, for the reason 
that they are lpcated te supplement and 
not to supplant water trinspertation. 
The history of railway development m 
the United States shows that medmont 
lines are the Jast to be built. A railway 

araliel to the inland front of the Sanit 
lias range would traverse a series of 
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ahandoned vyallevs such as are every- 
where recognized as ideal topographic 
conditions. 

Geographically, therefore, these routes 
would appear to have the advantage, antl 
would, moreover, render gceessible a 
large area in the interior of Alaska and 
northwest Canada not reached by any 
railways of the other group. When, 
however, the developed resources are 
considered, they are at ai disadvan- 
tage, for while they would tap the ppper 
topper-bearing tegion, they would reach. 
neither the valuable southern copper belt 
nor the coal helds, 

The transverse lines, including the 
Copper and Susitna routes, appear, as 
has been shown, to follow the laws which 
govern the location of pioneer railways, 
that 1s, they cross the watersheds and 
connect existing lines. of water trats- 
Peortatic, 

In any event, its clear that.a properly 
located trarisverse line must follow one 
of the rivers which traverses the coast 
ranges, Two such railways, one up the 
Copper and one up the Susitna, are 
already under construction, The ‘rival 
mterests financing the two. projects have 
been tour in clacnimg that each route was 
the best. In pomt of fact, the two stup- 
plement each other. (It is certain that a 
railway by way of the Cooper Kiver fol- 
lows thie only feasible route to copper 
deposits of the Wrangell region, Tt is 
equally certain that a5 a route to the 
Yukon a railway up the Susitna River 
has the best of it Again, neither of 
these lines bisert Alaska as would a rail- 
way extending fron Lyon Canal to Patr- 
banks and to the Seward Peninsula. 

The matter presented in the foregoin 
tages indicates that more facts are 
needed before screntifie deductions.can be 
drawn of the best route for immediate 
construction. Meanwhile, however; in 
view of the large amount of capital reaily 
for investtient in any promising. enter- 
prise, it is only too fkely: that the prob- 
lem will be solved by experimentation 
alone, as has been done at great cost else 
where; m other words, by the survival 
of the fittest. 





Photes hip WC. Mendenhall and T,. MW. Mrtadle 


Copper River Valley at Copper Center, on the Railway Route trom Copper River to 
the Yukon 


Freight Steamer ond Barges on the Yukon River 
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Rainway Routes in ALASKA 
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The Chief of One of the Most Celebrated Maort Tribes Show | mg Their Remark- 
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The Dauchter of.a Maor Gtr] aod White Man 


THE MAORIS OF NEW ZEALAND 


HE Maors are wi fiany respects 
the most remarkable savages 
with whom the white man has 
come in contact. Fifty. years ago can- 
nibalistic feasts, at which the flesh of their 
fallen enemies was served, were not m- 
common. ‘Today Several members ot 
their race are members of the New /#ea- 
land Parliament, aml] Maori women, a5 
well as the white women of New Zealand, 
exercise the right to vote. 

When the English first occupied the 
islands, in the early part of the nineteenth 
century, it 1s estimated that there were 
about 100,000 Maoris in New Zealand. 
They were divided into tribes, each tribe 
having its own unwritten laws regarding 
land, cultivation, and other social mat- 
ters. The tribes were constantly fight- 
ing- The English found that they had a 
genius for war, showing unusual ability 
in binlding, fortifving, and defending 
stockades, and they expenenced come: 
etable difficulty in subduing them, ‘The 
Maoris were also skilled ta several-arts: 
They tilled the -soil with great care; as 
carvers and decorators they were tm- 
rivaled in the Oceanie world, and they 
displayed great originality m the design 


and perfection in the execution of rock 
paintings, and in carving the ornamental 
figures of their dwellings, their boats and 
sacred inclosures. Nlany of these objects 
are carefully preserved in museums, 

But the Maoris were also noted for 
their remarkable tattooing, which was 
designed to clothe as wellas decorate the 
holy. The Macri artist knew how to 
give endless variety to the curves af his 
drawings; the natural furrows, the move 
ents of the countenance, the play of 
tHuscles—-evyervthing was tmmade to en 
hance the charm of the design; and a 
hale voung man certarmly presented a fine 
sight, draped only in this delicate net- 
work of blue lives on the ruddy brown of 
his skin. Whoever refosed to undergo 
the protracted tortures of tattoomg re- 
quired) ab every jimpartant event of his 
life wae regatied.as a person by ns owa 
conseit foredoomed toshvery. The men 
were actually depilated im order to. in- 
crease the surface. to be covered with or- 
wumental tattooing, while for young 
Wwarten the operation was lintel to the 
lips, whence the term Sine fips applied to 
them by the English. 

There are abent 


Miaorts left, 
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Maoris Practicng the Oki War Dance 
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These have retired to the porthern prov- 
inves of New Zealand, where certain 

“reservations” have been set apart as 
their exclusive property, Schools have 
heen established which the Maori children 
attend regularly. It is said that such of 
them as continue into the tigher branches 
of learning are worthy tivals of white 
students. Some of the Maoris have lic- 
come large landed proprietors; they are 
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proud of their meht to vote, and espe- 
cially of the fact that their women were 
viven this privilege at the same time that 
it was given to the white women of New 
Aealancd, tr i8ip3. 

The preceding ilistritions of the 
Manortor New Zealand were taken by Mr 
}. Martin, of Auckland, and were sent to 
thils iagarine by MM, Maurice Laorr, editer- 
m-chict of Le four de Mond, of -Paris, 


THE GREAT NATURAL BRIDGES OF UTAH 


announcement was made in the 


Ceatury Magazine and the Na- 
TIC AL, GuocrAinic Macazixne bw Mr 
W. W. Dyar of the discovery in Utah 
of three great natural lyrielyes, far -ur- 
passing it size the preat Natural Bridge 
of Virginia and all other similar bridges 
inown in the world. The article was 
(lustraited from smiall photographs, and 
was based!) on a hurried wew of the 


I NW the sumer of roy the first public 


bridges. Last sear a metnher of the 
National Geographic Soret, Mr 
Edwin TI. Holmes, equipped an expeiti- 


titme with surveyors anil artists and sent 
it out to make a careful study of the 
bridges. Mr Holmes’ report of the worl 
done ts printed below. 

The three great mataral brodges are 
located in an almost inaccessible portion 
of southeastern Utah, in San Jimn 
County, Lwirge south vt the Coldrade and 
Grande FIVETS. 

The coumtry is uninhabited amd unin- 
habitable for the greater part, the only 
settlement of any account Dene the-srall 
town called Bluff, on the San Tuan River, 
anil the nearest railroad being Dolores, in 
Colorada, some 10% niles eastward, oma 
narraw-gare branch of the Denver and 
Rio Grande and Kio Grande Southern, 
extending from (rand Junction to. [a 
rango, in the silver San fuan country. 
There ie 'another small acttlement, called 
Monticello, to the north of Blwit, with 
which it is cormected by a Wagon foad, 


anil on te Meah oon the Grand and to 
Thompson's Spring on the main Ime of 
the Denver aml Rio Grande Railway. 

The country of the natural bridges can 
be reached aa Bluff by either ot these 
rates, going by wagans to the latter 
lace, then ly horses with pack. train. 
taking a- northwesterly direction frott 
Hint for a distance of about 65 miles, 
Poitier sonth of the Moe Siountains and 
Elk Ridge, crossing. Cottonwood Creek, 
and going ap Comb Wash. 

There imght be a way of reaching this 
section by crassing the Colorade at 
Wands Crossing, neu bite, in Garfield 
County, striking the White River Canyon 
some bo mites below the Caroline Hridim, 
which, with the Anpusta, is sittiated on 
the main canyon of the White River, 
while the Edwin Bridle i# situated on 
Armstrong Creek at its confluence with a 
cinall strearh CORTE In trom the north, 
Armstrong Creck itseli discharges in 
White River a few miles lower down. 
All three brid@es are within a radius of 
ahomt 20 miles. 

A few miles abave the Edwin Bridge, 
on Armstrong Creck, are the remains of 
ancient tiie, anil about diere are hitero- 
glyphies cot tite the recks. No person 
shindd think of g@omg into this reeion 
without (having thornghly studied. all 
the conlitions, The few guides that 
have been there have a very linmted 
knewledes of the country, and the main 
til side canvons so cut up the country 
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The Edwitt Bridge 
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that a party may easily become Jost. The 
absence of forage and at times of water 
minke it necessary to undertake the top 
as early in the spring as possible, tem or 
fifteen days being aboot the hint of time 
one tan spend here because OF the oe 
practicabilits wf packing a sufficient sip- 
ply of forage and provisions. (M course, 
a more extended trip could be provided 
for hv keepitie pack ouimals on the road 
to and from the hase of supplies at Bluff, 
the only or nearest place where a suitable 
outtit can be obtained. 

The Aupusta Bridge was so named in 
honer of the wife of Horace J. Long, who 
in 1903 visited the bndges in company 
with James Scorup, They made approx- 
titite measurements, but, sot having ac- 
curate Instruments, their work was neces- 
sarily faulty, and their pictures were 
taken with-a small Kodak much te sivall 
for the pitrpose. Air Seorup, It appears, 
had visited these bridges prev ious te this 
time, and in showing Long the way to 
them stipulated that the second one 
should be named the Caroline, after his 
(Scomp’s) mother. 

So far as Scorup knew, the bridges 


were first discovered by Emery Knowles. 


in 1805, and he hiniself visited them in 
company with two cowboys, ‘Tom Hall 
and Jim Jones, in the fall of that year. 

The riext party to visit this section, so 
far as known, was: that promoted hy the 
Salt Lake City Commercial Club during 
the winter and spring of 1905. The 
members of the party were H. L.. A. Cul- 
mer, artist; &. T. Whitaker, photogra- 
pher: Carleton Woods Holmes: son of 
Col, Edwin. F. Holmes, ex-president of 
the Salt Lake Commercial Club, who 
first suppested the tip, and ‘Scorup, 
guide, together with two packets and a 
cook, The party was well equipped with 
scaling ladders and all the necessary par- 
aphernatia: 

The measurements taken of the An- 
gusta Bridge were as follows: Height, 
205 feet; span, 320 feet; with in oar- 
rowest part, 35 feet, and thickness, 83 
feet. 
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The measurement of the Caroline 
ridge the party found to be: Height, 


iB2 fret; span, 350 feet; width, 60 feet, 
and thickness, 60 feet, while of the 
smaller boidge, naned ‘by the Culmer 
party as the Edwin Bridge, for Col. 
Edwin PF. Holmes, of Salt Lake City, 
they found the measurements to be: 
Height, 1Tt feet; span, 205 feet; width, 
30 feet, and thickness, 10 feet, this bridge 
ting the mach more graceful and slen- 
der of the three, 

Oh] paintings of the three bridges have 
now been completed by artist H. L, A. 
Culmeér, from photographs, sketches, 
water colors, and measurements taken at 
the time of the visit, the measurements 
having been corroborated from the tec- 
ards kept by two different persons of the 
expedition, "The painting of the Augusta 
ic a canvas 60% 90 inches and has the 
noonday or mid-afternoon tints, with 
storm-clotid approaching from the ‘south- 
cast—an incident that actually occurred 
at the time of their visit, Great buttes 
and the high canvon walls are seen un- 
derneath the arch and preat cottonweed 
trees in the distance, 

‘The two other bndgpes are on. canvases 
42x 60 inches in size, the Caroline being 
In a mich sunset glow of color, with parts 
in shadow, verv dark, comber, and heavy 
in toe; the sky without clouds, but 
luminous with light from the setting SEdM, 
Lite but rock and sky appear in the 
picture. the little green foliage m the dim 
tistance betng so far away as to show but 
faintly, 

OF the Edwin Bridge the dominant 
tone of rock color 15 a-creamy gray, with 
a purplish tint in shadow and interesting 
perspective beneath the arch, showing 
trees af inountain pine and cedar in the 
thstanee and near foreground, The sky 
of toe is marked by cloudlets of indis: 
tinct dttline, all in the sunshine of mid- 
day, 

These: bridges, composed as ther are of 
light sandstone, might seem to be wear- 
ing away very rapidly. Such, however, 
if not the case, as i evidenced in the 


204 


caves beneath the Carclitie abutnents, 
especadly thar tn the seth op weetwhere 
weet found) whee nt awe baer ao werk 
shiogh oof the oncients, for ewideneds of 
their pottery work were scattered arounel, 
and at one place a number of fiber sar- 
dais were found ina foi state of preser- 
vation, 

A few nhs above the Edwin Bridge a 
comiderable settlement if CHR-Dwellers 
once existed, and rude sy mboisare found 
on the rock= in the vicinity of the bridges. 

A NATIONAL [ARK SULALESTED 

Prom oall that is learied of this wer- 
derful country, it is belteved that its 
preservation and care shonld be wrler 
taken by the Cotter! States Cwivernmest, 





as in the case of the Velluwstone National 


Park, so that roads may be opened anil 
these greatest of the werkl’s natural 
bndges can be nude accessilile for the 
taurists from our own country and inom 
all «ver the world, who woultl foelk 
thither were the rea] ime casier; The 
diffcutties of railroad binding do not 
acem to be unsurrmountable, and an ex- 
tension fron: Dolores; oc the main lee, 
6 posshle, even toa continuation threngh 


tothe Santa Pe Svster, entbracing all of- 


the upper part of the Grand Cunvin of 
Arimima—a scenic route coimparabie th 
nothing else in the ywerld. | 

More than a passing word should be 
sil alvout the litthe town of Blitit, om the 
San Jug River, from which paint an ex- 
pedition .can best be fitted ont for the 
Iiridge Conntry. This isa place of about 
hftvy houses, ancl is a thrifty little tawn 
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With suine exeelledt stune clhwelhiies, sibte 
of them costme S5,c00-re Spoon ‘The 
inhahitiits of the town are generally well 
fod and Kiel in their treatment of stran- 
gers, aod ther prospertiw te lonely ane 
tothe cattle industry. “Thev dre on the 
notther border of the Navajo Incion 
reservation, having constderable barter 
trife with the Indians, why work fur 
then cheaply and keep them dwellings 
for therm. The people are mostly Mor- 
rons. Their young people are educa! 
abroad and compare faviirnhly with the 
roung people anywhere, 

Huite the appetite ts the littl town of 
ATuntiowli. some §0 tmles to the north 
ail the comnty-seat of San Juan County, 
whith ic a tewn. oF alwut 9) doen loses, 
some ocenpied sind scuie mot, built ined 


the apex or chivide of a mountain moge 


at! formerly the hendquarters for the 
cattle interest af this section, Tts nearest 
pete silo th Dolores, which is sonth and 
east some hurled otles. on so and ec 
nected by a wagon road tittle used. 
There ate mountains abet here— 
Abijo, ttoj4$ tect, and Ment |annoeus, 
11.900 feet—while farther north, towered 
Moab, are Mount Tultwuhnikivatz. ing 
fect: Mount Tomaskia, {221R feet: 
Meunt Wass, 02,586 feet, and Mount 
Mook, 12.08 feet, Much of this partion 


fas been surveved, though (he towrshipe 
have oot been sub-divided, fiat Trearly all 
of the western part of the country ts-still 
uméurveved and noo ver accunite tape 
exist, ¢xcepting of the enurses af the 
i reen, 
rivers. 


the Grand, and the Colorado 


Grr eu ee Ba esa tag eet aoe aa ay ng Pal etc Pe iy Same ae a 
dace uke era thet kart tin mein bee ie Sen 





i - e Se RE ahh eg 
1 ba ar! Neale eee 


ie S 


Sy 





A RECENT REPORT FROM THE «DOUBTFUL 
ISLAND REGION” 


Hv James D. Hacre 


ThE San Francisca Chrowiele of 
February 5, to7, contained the 
BR ss tollowing: item: 

“Captain Maurice Rose, of the French 
bark Wichelet, reports to the branch 
bydragraplie offer that at 9 a: mm. Jan- 
vary t3, when in batitude worth 22° de- 
frees 10 minutes, lowitltude west 131 
gegrees 6 minutes, off the Mexican ooast, 
he passed within aoo wirds. of a reef 
over which the sea was breaking for an 
extent of about fifteen yards The 
weather was clear, wind northeast, light, 
with a light swell, He teak no sound- 
ings, The chronometer was correct apen 
atrival in pert. The observations hy 
Which the position wis fixed were goad." 

The focality thus: indicated] by the 
above-stated fatttude anil Jongitile 
would be little less than 32) degrees of 
lantude north ant about 5 degrees of 
longiteule east of the reported shoal 
which Captain Lawless thought he saw 
on the morming of March 17, 1902, im 
latitude 18 degrees 36 minntes worth and 
longitude 14 deprees 1O notes west, 
but which the U.S. S. Tacoma, when 
searching for it two veark later, failed 








to find in that positiog or near neigh— 


borhoed, May 28, 1904, a5 set forth in 
the Natiowat, Geocramiic MAGAZINE 
fer December, 1qa4. 

The recently reported reef, over which 
the sea waa bireaking, as above Stated, 
world not te far distant (a or 4 degrees 
nottheasteriy) from “Cooper's,” ane of a 
number of snl! islands, of doubtful posi 
Lion and questionable existence, indicated 
on the older charts, putilisted so vears 
ao ir more, ancl it Turmishes cine more 
new item of evidence, certainly inddicat- 
ing the possible exictence of a <licial 
region in this neyhbeorhinnd, within 
which there may vet be found and def- 
initely located one or more oF the scure 


\yit- as reporter, 


af teefs and islands, which have been re- 
ported, mainly be whaleinen, from time 
to time during the past hundred years, 
htt-<sea far never found by any of the cx- 
floring vessels aent te look for them. 
Qhir-such a reel as this the long-lost 
Levit tay have met her mysterious fate 
In 1860, and oin this still unexplored!) sea 
there well may be net only strnilar ree fs, 
larger and ‘higher 
islande—pussibly seme habitable tsland— 


on which sorviving: castaways of the ships 


wreeked Lett may still be watching 
for a sail | 

his new report is one more call from 
far midiwcesn for renewed searcl: anil 
thiirongh strver of this tiriexplored 
region, with the purpose either to prove 
the motiexttteice of these miost dan- 
merois tence tu navigation or, if found 
existing, to Igcate them correctly on the 
charts, in the interest.of commerce and 
for the benefit and safety nf mariners, 

The bref and only partial search of 


this region, made by the J acer in ga, 


occopied only four days i: cruising and 
covered but a comparatively small part, 
abut 3.900 square miles, of this doube- 
fol island region. leaving 2oc000° to 
40,000 square miles still onexplored and 
almest wholly unseen by any of the 
several vessels sent there for exploration, 
very square mile of this region must 
vet be seen in daylight before it can be 
certainly known that there are oo reefs 
or iglands-ta be dound or feared there hy 
pasting navigators. The search of the 
Pocoma was conclusive only for a prt 
of the fieltl, as above staterl, and there 
are better reasqns now for completing 
Hie exploration than there were orteinally 
for beginning it 

Although to sign of shaal water was 
found by the Tecoma at the place in- 
Hivtated by Captain Lawless, le still be 
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lieves. that what he saw anil reported 
was in facta shoal, but probably located 
a few miles out of hr reckon. He 
did not step his ship to sound, but esti- 
mated the depth of water on the shoal 
to be thirty to forty feet, or, sav, five 
to seven fathome: antl it ts cnriously it 
teresting to note the singular coincidence 
between this estimate and the depth of 
“six, air seven fathoms” actually fond 
by sounding on anther remotely related 
shoal observed and reported many years 
since, 4 recent reference to which ts von- 
tained in a letter from Professor (score 
Davidsen, at San Franctseo, an eminent 
suthority on oceanography, who writes : 

“Yesterday (Jangary g, 1000) [ wis 
browsing: among oll navigators, and m 
Bumev, wal. |, pages 228 and 229, [ cane 
on the following, in the yovage of Vil 
latobas: “Dec 3° (1542) they diseqyered 
hanks on which they had only six or 
seven fathoms.” The pilot's statement; 
‘anc we sailed bevond Roca Partica 
about two hundred leagues, when we hod 
soundings tn seven fathoms, being then 
in 23 degrees of fourteen degrees north 
latitude, and no land in sight; but we be- 
lieved ourselves to be near the [sland San 
Barthotomea.”” 

This observation antedutes Captain 
Tawless’s by three hundred and sixty 
vears: but it is comewhal more reliable 
than his. because of the acteal soundings 
that were taken at the time, which have 
the ime important significatice as if 
inde vesterday. Such a shoal is evi- 
dence of an elevater! sea bortani and is 
an indication of a shoal region, in which 
there may be coral reefs near erromeh tr 
the surface to menace mavigation, anil 
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where there tight be islands possibly 
habitable, anil, me thiar cise, naw inhalated 
by the suryrvers af shipwreck. [n fact, 
during the three hunilred and sixty vears 
of elapsed time a.coral isfand may have 
been formed off this same shoal. Such 
an island, developing conditions favar- 
able to the support of life, like scares of 
tropical islands clsewhere, might have 
become habitable long age, 

The region from which this report 
apparently comes (two hundred leagues 
westerly from Roca Partida, shown on 
the charts) is perhaps ten degrees cast 
and eight or more degrees south of the 
assioned position of the reef over which 
the sma was breaking, as recently re- 
ported by Captamn Rose of the “hark 
Afechelet? bint itis within the great, gen- 
erally landless: ocean area of which we 
have but ecmparutively littl information 
aml hardly anv knowledge conceming 
the elevations aid depressigns of the sea 
bottom, 

The trafie of this hitherto-anfre- 
juented region i steadily increasing. 
Steamshing between San Francites and 
Tahiti traverse it occasionally. in. north- 
erly and southerly directions; and the 
American-Hawatan Steamship Company 
has just now inaugurated a fortmightiy 
service between Hawai and the Mexican 
coast, whieh will pass throtigh this region 
in tasterby ond westerly courses; and 


when the Panama Canal is open for bisi- 


ness the movement «of ships in these 
waters Will be constant. Wath these oon- 


(itn in view, it seeins obvidus that a 
complete survey oof the rerin should 
presently he made in the mterests of com- 
merce anid navigition, 





THE POSSIBILITIES OF THE HUDSON BAY 
COUNTRY 


Canudlian Geclogical Sutvey 


) LAE 
has issued a popular narrative 
ate report of 1s recent expedi- 


tien to Aodsen Bay and the Canadian 
Arctic Islands by Hon, A. F. Low, the 
leader of the expedition and now Director 
of the Geological Survey of Canada,* 

Cine reason for the expedition was the 
fonmal assertion and installation of Cana- 
dian authority over that drear coast and 
ts adjoining waters, a domination which 
previously had been largely taken for 
granted, so far as the islands north of 
Hudson Bay were concerned. Another 
important reason for the expedition was 
the securing of further information about 
the navigability of Hudsem Bay. Other 
reasons, were to obtain-screntific mformi- 
hin about the geclogy, botany, and nat- 
ural history, minerals, and timber of the 
vast territory, about tts inhabitants; the 
Eskimos, and about the possibilities: of 
fishing and whaling, the fatter of which 
has been the sole moltstry of the northern 
seus or their neighborhood. 

The report makes an exceedingly val- 
wble volume of 354 pages and is’ illis- 
trated with about 7§ pictures of Arctic 
scenory, of the Eskimos, and whaling 
views. There are excellent chapters’ on 
the Eskinms, the whaling industry, anda 
very good historical summary of previcus 
explorations of the Hudson Hay region. 
Mr Low alse publishes a large map of the 
region, 

\Il that is needed to open Hudsem Bay 
for ordinary commercial navigation, says 
Alp Tanw, tsa line of railsto carry freight 
to one Of its ports: At present the Mud- 
sons Kay Company and the Revillon Fur 
Company have ships going annually to 
the lay, and a greater amount of freight 
would attract more steamers. 

The period of safe navigation for crtli- 


* The Cruise of the Meffune, Hy A, Y Low, 
Officer in Charge. Posto 629 inches, 2.5 
iifistrations ani one mvp. Qitawn, Govern 
ment Printing Rurewg, 1906 


mary iron steamships through Hudsen 
Striit and across Hudson Bay to the port 
uf Chirchill may be taken to extend from 
the 2oth of July to the ts: of November. 
This period might be increased without 
much msk by a week in the besonming of 
the senson and by perhaps two weeks at 
the close. 

The fur trade with the Indians and 
Eskimos living about Hudson Bay or 
along interior routes tributary to it has 
for a pertod extending over two centuries 
anda half furnished cargoes for two or 
more ships belonging to the Hudson's 
av Company. At the present time two 
ships are engaged in this trade for the 
company, While Revillon Brothers erm- 
ploy two more. The whale fishery now 
supports two ships, These four ships 
represent the developed trade of the bay 
and strait at the present time. 

The undeveloped resources of the re- 
cion surrounding these waters appertam 
to mining and fisheries and to the forests, 
which include large areas of pulp wood 
am merchantable spruce. [ron ares and 
copper-bearing rocks have been found in 
several places and a valaable mca mine 
i bemge worked, Net much is known 
about the fisheries, but sea run trout, 
whitefish, Arctic salmon, etc.,-are believed 
to be abundant. 

These undeveloped resources of the 
nerth will no doubt, when developed, aclel 
greatly to the annual shipping of Hudson 
Gay, but the main increase to the fect 
will be de to the products of the great 
plains of the Northwest, now rapidly fill- 
me with robust settlers. These products 
of the western farms—grain, butter, and 
cutthe—will naturally seek the shortest 
Toad te the European toarkets: a toad 
not only shorter, but, owing to. its cool 
climate, capable of landing perishable 
products ail grin im better condition 
than the more southern routes, 

Taking Repina asa convenient center 
for these northwestern farming lands, the 
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Tre Hicu Sierra 


distunce fram there by way of Prince 
Albert to Churchill is abet 800 miles, or 
the same distance ns from Regina to ort 
William, on Lake Superior, aud a then 
saul nules shorter than the distance fram 
Regina. to Montreal, at the head of sea 
navigation on the Saint Lawrence. The 
distance from Churchill to Liawerpool ts 
almest the same as ‘that from Montreal to 
Liverpool, consequently there ta: saving 
in distance of a thousand miles of rail or 
river camage in favor of the oorthern 
role, 

The yuestion of the storage of the 
grain until the scason follawing the lar 
vest 16 at first sight a sermcus ane, but 
when it is knewwn that not twenty per 
cent of the pram at present reaches the 
scaboor befere the tpening of tmviga- 
fiun ot the sear following that mn which 
it is harvested, this objection practically 
disappears, for the grain may be as well 
stored on the shures of Hudson Bay as in 
the clevaters on Uhe plains or at Port 
William 


THE HIGH SIERRA 


Ll. lovers of moutitain scenery 
and mountain chmbing will be 
interested in a new publication, </pina 
merci, established as a quarterly by 
the Ainerican Alpine ‘Clah, whose ob 
ject tS 1 encourage interest. m our 
heantiful westerm mountains, and at the 
caine tinke to teath how. they amav. he 
heat appreciated and enjoyed, The first 
number is entirely devoted to # mona 
graph on “The High Sierra’ by Profes- 
aust. Joseph At: Lat Conte, ct the Uni- 
versity ci Caltornia, Tt ps iiheeétratin! 
with seme excellent views, and also cun- 
Wins 2 pap of the mountams prepared 
by Mr Le ‘Cante Prof Charles FE. 
Fay, of Tufts Cofleye, the elitor, ane the 
ecitoria) commnitiee deserve ruch ~rate 
tide fram the public for ther generous 
mapper of this worthy undertaking. 
Crofesser Le Conte fives: a highly in- 
sttuctive account of the Sierra, deserh- 
iu their geological history, their scenery, 
awl the best toeans of exploring then. 
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The following patagraiphs are abstracted 
frei his artiele : 

The Sterra Nevada forms a part of 
the western bulkwark of that great con- 
tinenttal plateau upott which t bit the 
Serth American Cordillera. Though tt 
is but ome of the many ranges within 
the boundaries of the United States, riat 
OHE surpasses, if any equals, the Sierra 
when extent, altitude, and grandeur of 
Sctiery are taken mto aceaunt. It is one 
of the great features of the earth's sur- 
face, standing in remarkable isolation, 
wonderfully simple in general onthines, 
ar fascinating alike to the scientist, 
muvintaineer, mature lover, amd. tm fact, 
to any one who has once penetrated its 
deepest 1 recesses, 

The Sierra Nevada, as generally ce- 
fied, ts limited strictly to California, and 
may be considered to extend from the 
Tehachapi Paks (jatitticle as io") ta 
Mit Shasta (latitude 42° 25°). 0 distance 
of aver 500 miles along the eastern 
herder of the state. The exact terniina- 
Hon to the north and senth cannot be 
clearly defined, as its spurs mingle with 
these of the Cast Range m those por= 
tions; but throughout its central part it 
forms a simple, isolated) ovoquitain iss, 
extending from Tejon Pass: (latitude 33 
43")to Lassen Peak (lahtude 4o° 30°), 
stance of abewt 3&5 miles Geniues 
these feunts the crest line, which ts the 
hydrographic divide between the Pacific 
OCeean and the Great Basin, is nearly 
straight, as are also the Imes, about 
eitity miles apart, which terminate its 
slopes on the east and weet. 


The range torte at the grandest 
known examples of the “basin” type of 
feritation, It can be briefly charac- 


terized as a single block of the earth's 
crust upheaved along its exstern ode, 
and thas presenting to thé west a a long 
gracial rist COWETINE: tie tenths of its 
etitire area, ain to the east. precipitous 
front of iniposing dimensions. The total 
dissimilarity of the two slopes is. per- 
hips rts wwest strike brie feature. [tt ts thie 
result of its pu haptic history and is the 
primary cause of the peculiarly Sterran 


ra 


type of canven sculpture, of the regular 
distriition of the belts of vepertation, 
aml of many characterietic features of 
the Hivh Sierra scenery. 

The western siope mar therefore be 
considered the main portion of the Sierm 
Nevida, containing net only yo per. cent. 
af its area, but also mos) of its great 
forest and mineral wealth, receiving 
neatly all the annual precipitation and 
miving nse to all jts rivers: 

During the Glacial tines the HMigh 
Sictra was completely covered! with ice, 
and enormous glaners tlle its canyons, 
reaching in soe instinees for forte 
miles down its western Hank. This ice 
matitle has vanished within very recent 
gealogical timer, and the Iligh Sierra 
‘exhibits to a most perfect degree the 
effects of this recent elociation. Creat 
areas are everywhere found polished 
smooth as glass and covered with glacial 
erratic. The canveitie wre all of the 
Characterisic U-shape, with walls show- 
ing polished and scared surfaces. Large 
streams flow over amooth rock slopes 
without channels, and indeed the general 
appearance is as if the lucters ‘had 
vanished hut vesterday. 

At present time three large i- 
tional parks. have been created? on. the 
westert) slope of the Sterra, the Youe- 
mite National Park, whieh now includes 
the Yosemite Vallev; the General Grant 
and Sequoia: National Parks, which in- 
chide sonie of the finest of the seyiaoin 
groves, The whole of the western slope, 
from the southern portions of the Kern 
Basin to Lake Tahoe, has been set aside 
a5 a. tational forest reserve. The crea- 
fon Of these parks an) reserves has 
restora] the marnificent flora of the 
Sierra, which previots to tkyg was in 
danger 46 total destriction through asleep 
pfrazing and forest fires: 

The eastern crestline contains the two 
highest pomts in the state and the highest 
ane inthe Tnitee) States; Mount Whitney, 
t44eny feet. and Mount Williamson, 
14.384 fee As to the heel af Mount 
Whitney, there is no longer a doubt, ‘as 


from nine to twelve men. 
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it has been Jeveled up by the United 
States Odological Sdrvey from iwe in- 
dependent bases. [1 is of but little in- 
terest to the mountain-climber, however. 
Its ascent hos always been casey, and 
within the past vear a horse trail has 
been constricted! to the summit. Mounts 
Willtamnacn Ine far the more mnposing 
at the two anid wtiords a really mntetest- 
ing climb, Mount Tyndall ( 14jo25 feet) 
ai! Mount Langley (14,042) feet) are 
both exceedingly easy of aicent. 


MOTOR SLEDGES IN THE ANT- 


NEW South Polar Expedition is 
£X& heme organized by Lieutenant 
EK EL. Shackleton, who was a metn- 
her of the recent British expedition 
and also one of the sledging party who 
reiched farthest south, 82° 17’. Mr 
Shackleton. plans to leave Engtand Orcto- 
ber of this: year on a steam whaler, and 
to establish his winter quarters at the sta- 
Hon used by the Oncetery near Mount 
Erebus. [His party will be limited to 
Mr Shackleton 
intrivliiees two innovations: The use of 
Siberian ponies, which Fiala found so 
useful inthe worth, and a specially ee- 
mined piwtor car tor traveling over the 
ice barrier, Mr Shackleton in lis ane 
ROUNCeMene favs | 

“A North China or Siberian pony ic 
capable of dragping 1,800 pountis on a 
foorl baste of to pounds per day, A dog 
drars 100 pounds at the outside, ancl re- 
quires over 2 potas of food per day. 
Therefore one pony drags as much as 
cighteen dogs, at less than one-third m 
weight of provision, and can travel com- 
fartable 20 to 25. miles per clay 

“The motor will be of a <pecial type, 
taking inte consideration the tenipera- 
tires to be encountered and the surface 
to be traveled over. T would propese to 
thke three or four ponies on the southern 
journey anil the moter car, As long as 
the car continued to remain satisfactory, 
tt alone would be ased to drag cur equip- 
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ment and provisions. If tt broke dawn 
and dould not be fined up, then the ponies 
would take over the load, 

“T would propose traveling at the rate 
of 20 ta. 25 miles o day, and feel assured 
thal, prov ding the moter dees its work, 
#2° 10° S. | intend, every Loo miles, to 
drop a sledge load uf provisions atic 
equipment; so that, in the event of every 
means of traction breaking down except 
the men, we would only have 100 miles 
too between each depot an return. The 
geographical South Pole is 731 miles from 
winter quarters, andl allowing me we 
only gowith-the motor to 82° 16° 5., we 
would then practically be starting for the 
remaining gfy miles as fresh as if we 
were Sen from the ship. What lies 
beyond 83° 5. we cannot tell, but Jam of 
the opinion rae we can follow the trend 
of the southern motentains fora very long 
way south betore they turn either cast or 
West. 


ORIGIN OF THE WORD CANADA 


hi the “Memoirs of the Historical 
Scieky oF Pennsylvania,” vol 12, 
i816, John Heckewelder gives an ac- 
count of the-origin of the word Canada, 
He quotes fran “Mr Zeisberger’s papers” 
to the effect that he (4cisheryer) trans- 
lates “the German word stad? (town) into 
the Onondago by ganatage.” He sur- 
mises that bv the substitution of K, and 
finally © fit i, and d for sf, the word 
may have been derived in some form of 
the Mohawk thalect. “Se that it is highly 
probable that the Frenchman who first 
asked the Incians in Canada the name of 
their country, pointing to the spot and to 
the objects that surrounded him, received 
for answer Aguada (town or village).” 
The mistake made by the Frenchman, 
consisting in applying a term meaning 
specifically town or village, to the generic 
significance ef country in general, and he 
“comsequently gave to their newly 
acquired domain the name of Canada.” 
In connection with an old French map, 
the date of which is not affixed, isa “Dis- 
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sertation sur le Cariada ou la Nouvelle 
Frooce,” from which the followme 15 
translated ; 

“Since the vear 15q4, when the French 
distoverce this: great country, they have 
given it the name New France. The 
Spaniards first made the discovery, but 
a3 they found nothing of any account m 
it after their visit, they readily abandoned 
it, and gaye it the name Capo dj nada— 
that is to say, the Capode rica-—whence 
has arisen, by cormuption, the name Can- 
ada, which is now generally given to it 
on the maps.’ 

Francis Farkinan is inchned ‘to the 
view of Heckewelder, although he does 
Hot «mention that mtissionary’s name 
(Pioneers of France im the new world, 
footnote on p, 1&y of the 1gth edition). 
He atates definitely that the name Canada 
is “without doubt net Spanish, tnt Tn- 
tian,” and refers it to the Mohawk. dia- 
lect, in which t means atomn, “Lescar- 
bot attics that Canada is simply an [n- 
chan proper name, of which tt is.vain to 
seck a meating. BHelleforest also calls it 
an Indian word, but translates it terre, 
as docs also Thivet.” | 

N. A. Wixcurnn 


BOOK REVIEW 


Camp Fires in the Canadian Rockies. By 
Willtinm TT, Hornaday, with 0. iustrations 
by John M. Phillips ond a -mops. Pages 
350, bg ineheat New York: Churles 
Scribner s- Sana, t 
Dr Hornaday lias giwen ari exceedingly ett- 

tertaining description of one of the most 

beautiful ecetions Of North American It is 
only nt the last few years that the mountaticer 

aad! sportsman hus lear by personal im- 

eat ieabion af the wonders of the Canadian 

Rockies; where the wild pout and ‘ueamitain 

sheep are found; The volitme is illustrated 

with some very renurkable photographs of 

MON goo and mountam sheep, wh 

were takert by Mr John AL Phillips, of Pitts- 

burg. with an ordinary ilereo-camcm. | 

Hocnbday describes very pleasantly his experi- 

ences th hunting this game and particularty 

the risks incurred by Mr Phillips to obtam 
his photographs. There ape blao interesting 
nohe4 amd. photugraphs of the etizehy, porcu- 
pitte, squirrel, wolverine, marten, grouse, mole- 
deer, ete. Ope mictiite from the voleme is 
Riven On page 21L. 
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DECISIONS OF THE UNITED STATES 
GEOGRAPHEK: BOARD 





The following important decttions relatos 
to geoRruplic mame and their applicition were 
matile bw the United. States Ceopraphic Hoard 
an Fehtuare 4, 1907- In reachity these dacts- 
ions the Board his obtanmed the advier of many 
of the foremost American geographers anid 
geologists, atid the deciions here given are, 
rt trearhy- ol] eases; the reantt of a cunsensis 
of opine mnione the gentlemen oornelped, 

Com Liiat—ihe ontind weetern mountain 
atom af North Anierica. 

Rocky MousxTatss—the ranges of Montatta, 
[dahe, Wieniegn Celorada, New Mexico, and 
Weert bcnas, ae . 

Puateal Reenix:—the plateatis of Colorado 
River ual tte Granelics. limited) off the east 
by the. Rocky Mountains, on the weet lee thie 
Wasatch Ranger, atul extending from the 
aoathirn em of the Wosatel) con(thaware, sith 
eastward. and ecxstward to the ehstern bound- 
ary wl Arinona, following: the eecirprrrucnit ail 
the Celerado Platead, and ireloditia. en tha 
nore the Green Rayer baaicy 
 Bastn Rances—all thir bro between the 
Plateau Regton om the east, the Sierra Nevaita 
antl Cascade Range on the west, andl the ‘Ahi 
Mountnins of Oregon cm the nerth, melding 
the Wasatch att gandiciated ranges . 

Pacreie RaNehte—the Caecade Ratate, the 
Sierry Sevieia, ami fhe coast range: col 
lectively. . , 

Sigues Newana—tiited im the orth by the 
gap. weath of Laken Peale gniloon the sath 
hiv Tehachipi Pass. sae, | | 

aan Rasae—lonited do the eth by the 
gap eth of Lassen Peak and extendimg oorth- 
wari bite British Catutnbia an 

Const Ranoe—extend northward mic Can 


nda aml southward inte, Lower California 
anil include oll moontoms west of Pret 


Senn and the Willamette, Sacramento, and 
San Joaquin valleys, and sonthweet of Mohave 
Mesert: 
Horenuer RAsceE—extends from Clarks 
Fork on the nomhweet to Moria, the crossing 
ef the Oregon Short Line on the southeast, 
dove buncd ree. all THentein spre. 
Missin Rasni—rainge cast om) suitheast 
oof Flathead Lake, Montana 
Wasattsa Hance—meludes on the north the 
Bear River Range. extending to the bend of 
Bear River at Soda Springs. Idaho, and on 
the eouth extends to the mouth of San. Pete 
River teat Girireiscer, — 
San Jvax Mountarrs—tnchule oll the 
moontains of southwest CUolerade south of 
Gunniien River, weet of San Late Valles, andl 
east af the Rio Grande Scothern Railroad. 
Sackamexyo =MocNtarss—jnclode those 
groups kriewn ws Jiewrilla, Sierra Blanca, Sac- 
ramerito, and Citadalupe 
Sacmox Rives Movntarxs—inchode the 
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ie kts ermital Eelalier lyting ath of man 
Salmon River, weetof Lonihi River, north of 
Stiike River, and cost of the valley of Weiser 
River 

Brie Moustars—anelode all the mcimtains 
of northeastern Oregon with the exception of 
the Wallowa Mibiimtains, ait exten into 
Washington 

SANGHE pe Carsrm RaANGt—extends from 
Poucha Pass, Colorado, tocthe tidighberhoesd! 
of Santa FA, New Mexico, thus including the 
newathern partign jocaily know ae the Culebra 
Range. 

Feoxt Raxce—ineldee on the north the 
Lanimme Range oe far as the crossing of the 
North Platte and oon the south jectodes the 
Bites Prakegrroup. 

APPALACHIAN Systrem—aiieluces all the enat- 
em meitioins of the Unite! States from Ada- 
tanta to northern Maine 

Hive Roce—inclides the ridge extending 
from a few omilee north of Horpera Ferry to 
fanthern Cece. | 

APPALACHIAN Puattat—ineiudes the entire 
Plateau forming the western inomber of the 
Anpilachian. «tiem, knee on the north a the 
Allegany Plateau and in the south os the 
Comberlam! Plates. | 

Cheam Prareac—the plateau in. torthwest- 
erm Arkansas and southern Missouri 

Quachinta MounNTains—the ridge of 
western Athans southoof the Arkianas River, 
lide Terotory, aol Okinboma. 


COMMITTEES OF 1907 


The: follaying ootumittees af the Nanonal! 
(wigraplic Society have bern appomted ly 
President Wrille 1. Moore for igo; 


‘Execitty — Committee —Predent, — Vigw- 
President Treasrrer. Secretary, Mreears 


Blown, Groavenor, aril Aernry. 
Frigece—Charles J) Bell) John Joy Fuleoni, 
Cailiert HO €roswenor. i 
Comiauivaiiogs (CLectites and Nisetings). 
—Cilbert Peo. Grover, 
Reicarck—Heory Garmmett, 1. Howard Gore, 
C. Hart Merriam, F. Vo Colle, AT, Henry, 
i, Tethem, OAV. Apyes, L.A, Bauer, 
WT. Holmes OG PL Awetin, © M. Chester, 
Gilbert GH: Grosvenor, (€With powor of the 
Chairrnat td adhd to ite members), 
Pobti¢ntions,—Gilbect. A. Grotwrenar, A. W. 
Greely, W J Motieer, C Hart’ Merriam, Willis 
L. Moore, ©. A. Tittnann, ©. Po Astin. 
Alesatiler Graham Hell, David T. Day, i, 
Gilbert, Angelo Heilprin, FR. 1, ‘Sahsbery. 
Alfred FH. Brooks, Alexander McAdice, Almoan 
Gumsert, David Fairghild, 
4idmisnens—O PF Anstin,. Gilbert EL 
Grovvenor. Charles Denby, | 
Cibeome—o PF. Austin, Gilbert AL Grosve- 
not, AH, Kimball, 
_ Gacurrione—Henry F. Blount, bf. V. Coville, 
Gilert H. Groavendr, Ote Loebkert: 


PIANO-CRITERION 


In passing judgment upon pines, the Stemway serves as the crtenion—the representa- 
tive of every point of piano perfection. 
Point by pont, the questioned instrument ia compared —the tone with Steinway tone- 


the conéiructon with Steinway conétruction—its Standing among artists and 


the Stemway fanding: —its price, th 
Thus for over half a century 


the reeult that the 


MUSICIANS with 
rae pants considered, wath the Stemway price. 


every new make of piano has been judged, with 


STEINWAY 


has proved the bes! af all paints. 


Whatever your Stemway, whether an expensive Ant 


Work, a $750 Minature Grand, of a $500 Vertegrand, you dill have the pleasure of 
knowing that gour piano & fhe criferion for all ofhers. 


ils 

are 
io e 
LP 


call a -. 


NDERSCORING parts of 


Ja letter for emphasi¢ mare in 
Appearance. 
The New Tri- Pi Jn C 


which writes black, purple or red 
ge-desired, enables you ta send out 
letters emphatic to the mind aa they 
are pleasing to the eve. 

Ties bat tage ined ee ae ip cokes 


Pibben may wet. be eniattined on the 
clamd pot, 


Tite 
Sato Paewien Treewntreh Cu. 


$19 [lth Se. 4.W., Wash, D.C 





mie ier Slon, bt 





When considering the purchase of a piano, you owe tt to your 
eel to examine fire the popular need VWertegrand, which has me! 
wah unprecedented favor ae the gro! plano divestment? of the 
went cenafan lt can be bok for S500) at Steeway Hall, 
on from. any authored Stemway dealer, with the cost of [rea ha 


and handling added. 
q [Sooettatesd co tabeyte a tle litthe beceok les, 


‘Dee Tritereph of thee “e Enema real 
STEINWAY & SONS, Steinway Hall 


Un nityort al meagion al thw Sagecne. 
Ov and 109 East 14th Street Now York 


a 








Che Berk 
Lugraving Cn. 


Smrpceive 





\47-49-5) NORTH TENTH STREET 
Uhilabelphia, Peunsylwania 





LIUSTRATIONS and reproductions 
for all book and magazine pur- 
poses, in halltone, line-etching, and 
colors. We are especially equipped 
lor making engravings for high-class 
penodicals, books, and catalogues. 
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The greatest exploring achiecement 1906-1907 
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HIS tw the 

first full ac- 
count of (om- 
mander Peary'e 
great achieve- 
ment ol planting 
the Aumerican 
flag nearest the | 
Pole. 

It is « thniling 
recital of modern 
heroism, full al | 
the vigor and | 


strength of a 
leader of men. 








NEAREST THE POLE 


lected from oa fre 
collection af 1200 
photographs taken 
iy Peary, bier acd aw 
severs| maps and a 
{rontugnece in color. 
Net, 34.60, 
(Postage, 34.) 
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Uniform wit dhe gboue, in our “* Geographical DLihenry ** 


Fighting the Polar Ice 
By ANTHONY FIALA 


A remarkable record of two years spent above 
the Alat parallel by the second #iegler Polar Ex- 
sedition. 6 papes of photographs, 9 color plates, 
Smape Wet, $3.00. (Postage, 35e.) 


The Passing of Horea 
fy HOMER B. HULBERT 
Fexty-egit f photesraphs. Jet, $5.80, 
ao 
fin Frreas 
The Awakening of China 


By Dy. Wi. AL PL Maria 


DouUsLepay Pans & Co. Hew Yore. 





Flashlights in the Jungle 
By © ¢, SCHILLINGS 


"The beet recent book on the wilderness,” 
saya [heodore Rooevelt, 300 almost incredibly 
cleat phetegeardus of Atrican wild angmale. Ver, 
S3,f) (Postage, Ste.) 


The Opening of Tibet 
By PERCEV AL LANDIOA 


The Gest authente accou! ol |Lhsse 30 
photographie Mel, $3.60. (Postage, 3c.) 
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